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PREFACE 


Since the appearance of the second edition of ‘Injurious and Beneficial 
Insects of California,” in 1915, the writer has been working towards the 
completion of a more comprehensive work on the insects of western North 
America. This effort has been greatly encouraged by the very large number 
of requests from many local sources and the real needs of numerous western 
students who at present lack such a book on general western entomology. 

In addition to the first-hand knowledge and experience in this large area, 
an attempt has been made to glean from the extensive and very complete 
western entomological libraries, such information as might be useful to 
those interested in insects, not only in this region, but throughout America 

_and indeed the whole world: Many of our most important pests have been 
introduced from foreign lands which are now sending students to our 
institutions to study these cosmopolitan and similar species. In order to 
accomplish this wider aim the author has reviewed carefully all the avail- 
able literature dealing with western insects. Accordingly, the publications 
of the Bureau of Entomology of the United States Department of Agricul-. 
ture, the Agricultural Experiment Stations, State Universities, Colleges, 
Academies of Sciences, Natural History Societies, etc., as well as the ento- 
mological journals, periodicals and books, both American and foreign, which 
have had a part in the extensive development of western American ento- 
mology, have been consulted, in addition to the hundreds of synopses, 
monographs and other papers as indicated in the bibliographical footnotes. 

Besides the compiled data, there are included numerous hitherto un- 
published notes by the author and by many of those who have reviewed 
the manuscript. 

The classification adopted is an attempt to reconcile the modern ideas 
with the more conservative ones and in so doing to give sufficient synonymy 
and other information to enable the students of all schools of nomenclature 
to find the information contained within these pages. The author frankly 
admits his inability to arrive at an altogether satisfactory arrangement 
in many of the orders, but hopes that the readers will be more interested 
in the real object of the work, which is to give specific information, both 
economic and technical, rather than to produce a critical treatise on classi- 

-fication and nomenclature. 

The scope of this work is intended to cover the large western area bounded 
on the north by the northern limits of Alaska, on the east by the Rocky 
Mountains, on the south by Mexico and Lower California, and on the west 

_by the Pacific Ocean. Within this area are included the States of New 
Mexico, Colorado, Wyoming, Montana, Idaho, Utah, Arizona, Nevada, 
California, Oregon, Washington and British Columbia and Alaska. Many 
of the species extend into Texas, Oklahoma, Kansas, Nebraska and the 
Dakotas on the east, into Alberta and Manitoba in the north and into 
Mexico and Lower California on the south. It is remarkable that so 
many species are common to this vast territory and the study has shown 
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that a work covering the same has more unity than the author anticipated 
at the outset. The middle-western and eastern entomologists may also 
be interested to check up on the large number of species which are common 
to the whole country and to note the many regional forms of the same or 
closely related species: to illustrate, the two common cucumber beetles, 
Diabrotica duodecimpunctata (Fabr.) and D. vittata (Fabr.) which extend 
westward to and beyond the Rocky Mountains, and both replaced in the 
far west by Diabrotica soror Lec. and D. trivittata (Mann.). 

To conserve space, it has been necessary to omit altogether many im- 
portant keys to species and genera, as well as descriptive material. In 
the original manuscript all natural enemies were listed under their respective 
hosts as well as in their own proper groups, which duplication, although 
of great service to the reader, was omitted in order to reduce the size of 
the book. Lack of space to include a more comprehensive host plant index 
is also regrettable, but it is believed that by means of the very complete 
general index most of these shortcomings may be surmounted. 

To have attempted such a work single-handed would have limited the 
value of the book very greatly, hence the writer early decided to enlist as 
much help as possible in order to make it truly representative of western 
entomology. Accordingly, as each portion of the manuscript was com- 
pleted, copies were sent to specialists throughout the country for revision. 
A most hearty response and complete codperation followed. It is.regret- 
table that it was not possible to carry this codperation further. To my 
associates at the University of California I owe most, including E. C. 
Van Dyke, W. B. Herms, S. B. Freeborn, H. H. P. Severin and C. W. 
Woodworth. Those who have made large contributions in special groups 
are G. F. Ferris, Stanford University, in the Mallophaga, Coccide, Anoplura, 
Pupipara, and who has made many valuable general suggestions and given 
much sound advice; Nathan Banks, Museum of Comparative Zodlogy, 
Harvard University, in Arachnida and Neuroptera; H. E. Ewing, in the 
Arachnida; J. W. Folsom, in the Collembola; A. N. Caudell, U. S. National 
Museum, in Orthoptera; J. G. Needham, Cornell University, in the Neurop- 
tera, Ephemerida, Odonata, Mecoptera, and Trichoptera; C. K. Sibley, Cornell 
University, in the T'richoptera; E. P. Van Duzee, California Academy of 
Sciences, in Homoptera, Hemiptera and other orders; A. C. Baker, U. S. 
Bureau of Entomology, in Aphidide and Aleyrodide; P. W. Mason, U. 
S. Bureau of Entomology, in Aphidide; E. C. Van Dyke, University of 
California, in Coleoptera; J. M. Aldrich and J. R. Malloch, U. 8S. National 
Museum, in Diptera; 8. B. Freeborn, University of California, in Culicide; 
Harrison G. Dyar and August Busck, U. S. National Museum, in Lep- 
idoptera; 8S. A. Rohwer, A. B. Gahan, and R. A. Cushman, U. 8. National 
Museum, in Hymenoptera; H. 8. Smith and P. H. Timberlake, University 
of California, in parasitic Hymenoptera; A. C. Kinsey, University of Indiana, 
in Cynipide; M. R. Smith, University of Illinois, in Formicide. To all 
these helpers sincere appreciations are herein extended. 

The illustrations form an important part of the work. Although original 
material was available throughout, it was thought that the book would be 
more representative if some of the typical illustrations of other workers 
were included. Dean E. D. Merrill of the California Agricultural College 
and Experiment Station has kindly loaned the cuts for the illustrations 
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used which have previously appeared in the bulletins of this station; and 
Director G. H. Hecke, California State Department of Agriculture, has 
loaned the numerous cuts of former illustrations in the Monthly Bulletin 
and “Injurious and Beneficial Insects of California.”” Most of the original 
photographs were made by W. C. Matthews, Scientific Illustrator for the 
University of California, but quite a number are by the author, and 
others as designated. Drawings were made by a number of students and 
illustrators, B. Y. Morrison, Miss M. H. Langtree, Miss Mildred Bennett, 
Miss M. H. Swift, Mrs.-E. L. Essig, by the author, and by several whose 
names are now unknown. 
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INSECTS OF WESTERN NORTH AMERICA 


CHAPTER I 
ARTHROPODA (Phylum) 
Arthropods 


The members of this phylum are characterized by having a hard exo- 
skeleton; the body composed of a number of similar segments arranged 
longitudinally; paired and jointed appendages; nearly perfect bilateral 
symmetry; absence of cilia; central nervous system consisting of a dorsal 
pair and a ventral double chain of ganglia; generally striped muscles; 
mouth and anus at opposite ends of the body; respiratory system consist- 
ing of gills, book-lungs or trachez; and usually separate sexes. 

This phylum includes more species than all the other phyla of the animal 
kingdom together. It is of great importance to the human race as a source 
of food and useful commodities, while also within its category are serious 
pests and carriers of diseases. 

The multitudinous members of this great group are to be found every- 
where: in water, soil, and air, and have become adapted to every conceiv- 
able condition. They are arranged into a number of classes which may be 
separated as follows: 


KEY TO CLASSES ! 


1. Body not segmented; worm-like; with many unjointed legs; air breathing tropical 
animals living under stones or bark i in moist places. (Slime Slugs) . Onychophora 


Body distinctly segmented, except in a few specialized forms. ................-. 2 
Nr REEMA MN a0 3s os ics nhs, Saas sepsis. shen SAG ngs wits sauna oe A ANES ale, weld 3 
DU RCD SAO TELO TITIES «|< 2a .c)s's ie s)efa oye wales dio la’ => vials we tg egalinlerg alg shea 2.05 9 

With two pairs of antennzx; at least five pairs of legs; aquatic respiration. (Crabs, 
MOU STETS SOW ESNCUC. Jin aifkl. scla sina oa edd cai e guilds Qaele wsteale Crustacea p. 2 

3. ae well-developed aquatic respiratory organs; marine animals. (King 

STAD NM le Soha attics, pace alan Sale a nate ea kee salen Paleoosteache 
With well-developed aérial respiratory organs or without distinct respiratory - 
Bie See EGR) C541 2) -0 255 fo alt cdc Sie\a S| nfs oi ayaa se oelejal’clo tere) Sa vejela oraqel 2A 'el Plo Lberele 4 
4, With well-developed aérial respiratory organs... ........... 0.00 cece eee eee 5 
Manhomncsrnes respiratory OZANS; ).s)...)i.3 6s dives ds vente wales cdece dels 6 

iO; Body elongate and flattened or thysanuriform (Eosentomidz). Very small 

animals living in damp leaf mold or humus................. Myrientomata 

_ Body not elongate and flattened-or thysanuriform. (Scorpions, Spiders, Mites, 
BUR CHM) MEN teeta y se /= 1 << aVe.« ar Qlisiy 4.4 SdieWee's cahnye clemydeks)ainte 3 Arachnida p. 8 
Sewmincowisimetivenermented’. voc aclaste ss cede Sdle tess ide cusbleesevsnrweaae if 
Me eEMOT CISUUMELLY. SCRMENTEA : 5 oo. 2/0 i Ldiaeled sce od mee ted sata LS Soe 8 


1 Modified from J. H. Comstock, A. Berlese, A. Handlirsch and other authors. 
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7, With six pairs of legs, three pairs of thoracic and three pairs of vestigial abdominal 
legs (Acerentomide) (See 5) ..... 1... . cee eee eens Myrientomata 
With four or five pairs of ambulatory legs; abdomen vestigial. Small marine 
spider-like animals, occurring on seaweeds and rocks along the shores and in 
deep waters(Py.cnogonids)\ 2c. S cms clas ot epee eee Pycnogonida 


8. Adults with four pairs of legs. Minute mite-like animals living in damp places or 
in fresh and salt water. (Tardigrades or Bear Animalcules)....... Tardigrada 
Adults legless, immature forms with two pairs of legs. Specialized worm-like or 
fluke-like animals which are parasitic on one or more animals. (Pentastomids 


or Languatulids)\ccs 20222 acl ae eee. o eeiae ohciraate een Pentastomida 
9. Wingless and with more than three pairs of legs.......... “Nee ones 10 
Winged or wingless and with but three pairs of legs in the adult form. (In- 
SECUS) OF fener cal sh eke nieve wane ateroneraya etnaee ai ueca eee Hexapoda or Insecta p. 51 
10. With apparently two pairs of legs on some of the body segments. (Thousand- 
legged. Worms) 4-9 5005 bs a.ciayoal« biese-Se os eal aekeu die cea eae eo Diplopoda p. 4 
With but one pair of legs on each body segment.............-.0eeeeeeeeeee 11 
11., Antenne: simple, not branched’. .).. <2... 0540 «aid 2s oe olen ee 12 


Antennz branched; minute white centipede-like animals living under damp leaves 
and stones or in damp humus. (Pauropods)................... Pauropoda 


12. Head with a Y-shaped epicranial suture; tarsi each with two claws; opening of 
reproductive organs ventrally and anteriorly. (Symphylids or Garden Cen- 


tipedesy ef aierscas ciavtaresss seco elsiele $25 are edn she suenero Stes a ee Symphyla p. 5 
Head without a Y-shaped epicranial suture; tarsi each with a single claw; open- 
ing of reproductive organs near posterior end. (Centipedes)..... Chilopoda p. 7 


CRUSTACEA (Class) 
Crabs, Lobsters, Shrimps, Sowbugs, ete. 


The Crustacea is a very large class of aquatic animals, the greater num- 
ber of which are marine. A few are terrestrial of which some of the mem- 
bers of the order Isopoda, notably the pillbugs, sowbugs or wood-lice of 
the Family Oniscidz! are occasionally injurious. Although most of the 
sowbugs live on land they breathe by means of gills which must be kept 
moist. This accounts for their frequenting wet and damp places and for 
their greatest periods of activity occurring in the wet seasons of the year. 

The dooryard sowbug, Porcellio levis Koch (Fig. 1), is the common 
species met throughout the country. The adults are regularly oval, almost 
twice as long as wide, 8 x 15 mm., with a convex hard exoskeleton composed 
of a number of articulating plates; dark gray or slate color above with two 
indefinite pale longitudinal lines and paler beneath; 7 pairs of legs; antennz 
nearly half as long as the body; averging from 14 to nearly 1% inch in length. 
The young are very much like the adults except smaller and much paler 
in color. Little is known regarding the life history; there appears to be 
but one brood a year. Until ready to feed, the young are carried about 
in a ventral receptacle formed by the modified anal plates of the female. 
All stages are nocturnal and feed largely on decayed vegetable matter, 


but also attack young tender plants in greenhouses, lathhouses, and 
gardens, and do considerable damage. 


1H. Richardson, Mon. of the Isopods of N. A. Bul. 54, U.S. Nat. Mus. 1905, p. 592. 
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Young plants of all kinds, including flowers, vegetables, strawberries, 
‘mushrooms, and forage crops are attacked. 

Houses may be rid of sowbugs by thoroughly drying out the basements 

and making living therein impossible. Control in the greenhouses and 

- gardens may be obtained by the use of poison baits consisting of slices of 

carrots or potatoes sprinkled with Paris green; the poison bran mash as 

recommended for grasshoppers and cutworms; or a special bait prepared 


Fia. 1.—Sowbugs, Porcellio levis Koch and P. spinicornis Say. 


_ by mixing together 2 parts of rye flour, 2 parts of granulated sugar, and 
1 part of Paris green. They can also be trapped under wet sacks, boards, 
or in overturned cans or flower pots filled with damp excelsior or straw. 


The spiny sowbug, Porcellio spinicornis Say, is commonly associated with P. levis 
Koch in California. It is smaller, but closely resembles it in appearance, except that 
the surface is covered with minute spine-like projections. 

_ The scabby sowbug, Porcellio scaber Latreille, eats holes in the stems of artichoke 
oot is quite abundant along the Pacifie Coast from British Columbia to Lower 
alifornia and is also widely distributed throughout the United States and the world. 
_ The body is ovate, 6 x 10:mm., and the whole surface is covered with small tubercles, 
The color is pale gray with dark spots, or nearly black. 
_ The common pillbug, Armadillidium vulgare (Latreille), is similar to the preceding 
species, but more robust, darker, and rolls into a compact ball when disturbed. It. is 
a cosmopolitan species recently established in the San Francisco Bay region of California, 
where it is often quite a pest in gardens, and more particularly in nurseries and greep- 
houses. Under glass it has been effectively controlled by using a mixture of Paris greem 
and granulated sugar 1 to 5, placed on boards, cards, or on the railings around the beds. 
_ The sand or kelp sowbug, Alloniscus perconverus Dana, is a dull gray species mottled 
with black and white, 9 x 16 mm., whieh is abundant on the ocean beach of California 
_ feeding on kelp and other seaweeds. . 
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DIPLOPODA (Class) 
Millipeds, Thousand-legged Worms, Galley Worms 1 


These very interesting arthropods are characterized by two body regions, 
a head with a pair of short antennz, and a body made up of a large num- 
ber of similar cylindrical or somewhat flattened arthromeres each of 


Fig. 2.—The common muilliped, Julus jideperus Chamberlin, and typical work on planted 
seed potato. 


which in most, though it appears distinct, represents two segments fused 
together and bears two pairs of short legs. The first four or five segments 
are not fused and bear each a single pair of legs. When disturbed milli- 
peds coil in a characteristic attitude and may emit an offensive brownish 

1R. V. Chamberlin, ‘‘New Western Diplopoda.” P.C. Jour. Ent. & Zodl., 10, 1918, 


. 9. Also Ann. Ent. Soc. Am., 3, 1910, p. 233; Chas. H. Bollman, “Myriapoda of 
WV. A.” Bul. 46, U. S. Nat. Mus. 1893. 


‘where they may prove 


‘maculata (Newport) 
[S. californica (Wood- 


ARTHROPODA — 5 


protective fluid. They are dwellers of the soil and rotten logs and are 


vegetarian in habits with comb-like jaws for scraping decaying vegetable 
matter and are seldom found except in damp places. The large majority 
of the species are of no general interest, but a few in nearly every locality 
are responsible for some damage to growing crops. 

The common milliped, Julus hesperus Chamberlin,! (Fig. 2) is a small 
cylindrical, chestnut brown species, one-half inch long, which quite often 
attacks garden vegetables such as lettuce, cabbage, potatoes, dahlias, 
and other plants in California. Julus hortensis Wood is reported injurious 


. to vegetables in British Columbia.? It also occurs in the middle West. 


Millipeds have never been of sufficient importance to necessitate con- 
trol measures. 


SYMPHYLA (Class) 
Symphylids, Garden Centipedes 


The members of this class look like minute white centipedes, from 
which they are separated by having only twelve pairs of legs in the adult 
and fewer in the young; the absence of eyes; not more than three pairs of 
jaws and no maxillipedes; and the genital apertures in the venter between 
the fourth pair of legs. | 
The writer has repeat- 
edly caused the adults 
to spin a delicate web, 
apparently from the 
cerci, upon which they 
swing from place to 
place. They live in 
damp places rich in 
vegetable mold, in ma- 
nure piles, in peaty soils 
or those rich in humus, 


to be serious pests. 
The garden centi- 
pede, Scutrgerella im- 


worth)] (Fig. 3). The 
adults are delicate, pure 
white, very active, and 


dinel ] Fie. 3.—The garden centipede, Scutigerella immaculata (New- 
exceedingly small crea- port). Adult female, young and eggs. (Photo furnished 
tures scarcely one- by F. H. Wymore.) 


fourth of an inch long. 
The antenne are well developed and kept constantly inmotion. The sym- 
phylids traverse the soil freely through cracks, crevices, and small tunnels 


1R. V. Chamberlin, Can. Ent. ets hice p. 314. Orig. dese. 
2 Proc. B. C. Ent. Soc. 1914, D. 
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resulting from the decaying roots of plants. They inhabit only damp 


soil and are most abundant and injurious in the early spring, attacking 
planted seeds (Fig. 4), and the young shoots as they push through the 
soil. Beans, peas, asparagus, and beets are known to be injured by them. 
In the peaty soils of California, where canning-asparagus is grown, the 
garden centipede is the most serious pest. It attacks the tender white 
shoots before they push through the surface of the soil and completely 
perforates them with small burrows which soon become discolored, render- 


Fic. 4.—Work of the garden centipede on germinating lima beans. 


ing the product unfit for canning and even killing the seed-bearing shoots 
which are allowed to appear in midsummer by girdling them below ground 


4 
' 
| 


with its innumerable burrows. During the late summer and fall the 7 


centipedes follow the soil moisture as it recedes from the surface and 
return as it rises again in the winter. Injury to sugar beets and various 


truck crops has been observed in Colorado, Utah, Oregon, and California. 


The pest occurs in many parts of North America and in Europe. 


In the asparagus fields the most efficient means of control is flooding 


for a period of from three to four weeks in the winter. Where flooding 
Sone be practiced there is yet no satisfactory means of dealing with 
the pest. 


1¥,H.Wymore. “Biology and Control of the Garden Centipede.” P.C. Jour. Ent. 
and Zo6l., 16, pp. 73-88, 1924. (Good Bibliography). ; 
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CHILOPODA (Class) 


Centipedes, Geophilids, and Lithobians 


The members of this class are generally flat- 
tened, many segmented, long-bodied animals with 
moderately long antenn# and one pair of legs to a 
body segment; four pairs of jaws, one pair of which 
is modified into poison fangs (maxillipedes); a pair 
of eyes, each composed of a group of ocelli, or, 
rarely, a pair of compound eyes. They are usually 
swift runners, inhabiting the soil and may be found 
under rotten logs, stones, boards, and so forth, and 
are predaceous on small animals such as earthworms, 
snails, and insects, which they readily kill with the 
maxillipedes. Their bite is painful to human beings, 
but is seldom serious. As a whole they may be con- 
sidered beneficial because of the numbers of pests 
they devour. 

There are many species of different sizes and 
colors to be found almost everywhere. The house 
centipede, Cermatia forceps (Raf.) (Scutigera forceps 
Raf.), is an interesting and unusual form with rather 
short body, one inch long, and with fifteen pairs of 
very long legs; long antenne and a pair of com- 
‘pound eyes. It inhabits dwellings and appears at 
night. So rapidly can it travel that one often just 
gets a glimpse of it as it traverses a floor or wall. 
It is so fragile that no damage can be done by it 
and much good is gained through its capture of flies, 
cockroaches, clothes moths, and other household 
pests. It is never in sufficient numbers to be really 
_ annoying. 

The very long, somewhat delicate geophilids 
(Fig. 5), usually occur below the surface of the 


Fie. 5.—A geophilid; a 
very long centipede. 
(After Woodworth.) 


CHAPTER II 
ARACHNIDA (Class) : 


Scorpions, Harvesters, Spiders, Ticks, Mites, etc. 


The members of this class are air-breathing arthropods with usually 
two body regions, the cephalothorax including a fused head and thorax, 
and the abdomen. The Solpugida show indications of three regions, while 
in the Acarida but one region is apparent. No antenne appear in the 
adult forms; all have simple eyes; one pair of chelicerze; one pair of pedi- 
palpi; and usually four pairs of legs. The young of most of the mites and 
ticks are hexapod until after the first molt, when they acquire another 
pair, while the blister mites have but two pairs of legs. The organs of 
respiration are in the form of leaf-like external gills, or book-lungs contain- 
ing many leaf-like plates or trachee similar to those of insects. The sexes 
are separate and there is no marked metamorphosis excepting in the Acarida. 

In the Western States arachnids are varied and abundant. The large 
majority of the members are predaceous upon insects, other arachnids, 
and small animals, while not a few are serious plant and animal pests. 
The group is so closely related in the habits, work, and control of insects 
that we are giving it considerable space here. In fact we believe that 
arachnids cannot well be set aside in a comprehensive study of insect 
life in this region. 

The class Arachnida is divided into various numbers of orders by dif- 
ferent authors. The more important ones may be separated by the follow- 
ing key: 


KEY TO ORDERS ! 


1..Abdomen distinctly; segmented. .........:--2.5:+0c-+. ++. 00 2 2 
Abdomen’ not segmented :........42:. 020.02 508 005 sus = dois 0s 20 00 7 
2. Abdomen with: tail-like: prolongation... ...),.... 4.22... 00. 6... oer EaRaS 
Abdomen without tail-like prolongation..................+...2 «sme 4 
3. ‘Dail stout, “armed with a sting at/end!... >on .caeee sees onde Scorpionida p. 9 
Tail slender, without sting............... NES Seat carat sa ays: 3h Pedipalpida p. 10 
434Palpr chelate . 50h. ae). «<a ceeee errs aici te eae ae Pseudoscorpionida p. 11 
Palpi-not; chelate... 6.6 032. Cyc tea ets Wass es dle dble dda esl» 0101 one 5 


5, Abdomen constricted at base and narrowly joined to the cephalothorax 
Pedipalpida p. 10 
Abdomen not constricted at base and broadly joined to the cephalothorax...... 6 

6. Legs very long and slender, body hairless; whole body fused together 
Phalangida p. 11 
Legs moderate; body hairy, appearing 3-segmented............. Solpugida p. 13 

7. Abdomen constricted at base and joined to cephalothorax by a narrow stalk 

Araneida p. 14 
Abdomen fused with cephalothorax...............0cecceeeeeecees Acarida p. 16 


1 Adapted from J. H. Comstock, Spider Book, Doubleday, Page & Co., N. Y., p. 12, 1912. 
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SCORPIONIDA (Order) 


Scorpions 


This order consists of segmented arachnids having two body regions, 
a cephalothorax or prosoma and a broadly attached abdomen divided 
into a large anterior preabdomen or mesosoma of seven segments and a 
long narrow tail-like posterior postabdomen or metasoma of five segments 
terminating in a vesicle bearing a poison sting. The members have. three 
groups of eyes on the anterior part of the cephalothorax, one median of 
two eyes and a lateral group at each anterior margin of two or three eyes 
each; smail chelate chelicere; large conspicuous pincer-like pedipalpi; 
a pair of peculiar comb-like organs, pectines, on the venter of the second 
abdominal segment; four pairs of book-lungs opening on the lower side 
of the third, fourth, fifth, and sixth abdominal segments. 

The scorpions vary from two to six inches in length and frequent the 
warmer regions. They are nocturnal, hiding by day under stones, logs, 
and in cracks and holes in the ground; creeping forth at night to prey 
upon ground-inhabiting insects and other small animals which are held 
’ by the large pincers while the sting is used to paralyze or to kill the prey 
which is subsequently crushed into bits by the coxe of the pedipalps and 
eaten. The sting, while often quite painful, is rarely ever fatal to man. 
All are viviparous, the newly hatched young being carried on the backs 
of the females until after the first molt when they are able to shift for 
themselves. 


Common WESTERN SPECIES 


There is yet much to be done towards a better understanding of the 
species, habits, and distribution of our Western forms. * Wood ! describes 
a number of new species, Underwood ? lists the North American species, 
Banks ® lists most of the California species, and finally Comstock * describes 
those common to our territory. 


The spotted scorpion, Jsometrus maculatus (Linn.), is a dull yellow form mottled with 
_ black; from two to three inches long; cauda and palpi very long and slender. Cali- 
fornia and neighboring states are its habitat. 

The slender clawed scorpion, Tityus tenuimanus Banks, is pale yellow, two inches long 
with slender fingers one and one-half times the length of the hand. It is found in Cen- 
tral California. 

The slender tail scorpion, Centrurus exilicauda Wood, is a slender species, with long 
slender cauda, found in Southern and Lower California and Western Mexico. It is 
much feared by the natives of Mexico. 

The California scorpion, Centrurus californicus (Girard), is a strongly granulated 
species, dark brown, two-inches long, often with two dark body stripes and a distinct 
tooth on the vesicle below the sting. It inhabits Lake County, California. 

Allen’s scorpion, Broteas alleni (Wood), is a small polished species from one to one 

-and one-half inches long. It is found in Southern and Lower California. 


1H. C. Wood, Jr., Jour. Phil. Acad. Nat. Sci. New Ser. Vol. 5, 1874, p. 359. 

2L. M. Underwood, Can. Ent., Vol. 17, 1885, B: 164. 

3N. Banks, ‘The Scorpions of California.” P. C. Jr. Ent. 2, No. 2, 1910, p. 185. 
N. Banks, Am. Natur., Boston, Mass., 34, 1900, p. 423. 

4J. H. Comstock, The Spider Book. Denbisday: ‘Page & Co., N. Y. 1912. 
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The Mordant scorpion, Uroctonus mordax Thorell, is a very dark form two and one- 
half inches long with large pincers. It is common ‘along the northern California coast 
and extends into Oregon. 

The shining sting scorpion, Anuroctonus phaiodactylus (Wood), is a large reddish: 
brown species somewhat hairy. The hand is very much swollen and the sting of the 

male, enlarged and shining. This is a desert’ 
REIT eee and arid form occurring in California, N evada, 
and Utah. 

Vejovis punctipalpt Wood is reddish-brown 
with long slender sting. It is nearly two and 
one-half inches long and is a desert species of 
Arizona, Southern and Lower California. 

The Northern scorpion, Vejovis boreus (Gir- 
ard) (Fig. 6), isa rather small yellow or green- 
ish scorpion distributed throughout the North- 
west, being known in California, Oregon 
Washington, Idaho, Montana, Utah, and 
Nevada. 

The smooth tail scorpion, Vejovis iininiras 
(Wood), is a species two inches long, distin- 
guished by a smooth tail marked with black 
lines. It occurs in California, Arizona, New 
Mexico, and Texas. ~ 

The hairy tail scorpion, Vejovis hirsuticauda 
Banks, is a small reddish-brown species one 
and one-fourth inches long with the stinging 
vesicle densely hairy beneath like a brush. It 
is found in Southern California. 


PEDIPALPIDA (Order) 


Whip Scorpions 


Fig. 6.—The Northern scorpion, Vejovis The Pedipalpida comprise arachnias 
boreus (Girard). with unsegmented cephalothorax and 
flattened abdomen of eleven or twelve 
segments; chelicere simple, two-jointed; powerful pedipalpi which are 
simple or chelate; four pairs of legs, the first pair used only as tactile or- 
gans and have the tarsus modified into a many-jointed flagellum; the organs 
of respiration consist of two pairs of book-lungs on the venter of the 
second and third abdominal segments. 
__ The whip scorpions are of ancient origin and have a world distribution. 
But little is known concerning their habits, except that they are nocturnal 
and are found under stones, bark of trees, and in holes and caves in the 
ground. 

A single species, Trithyreus pentapeltis (Cook), occurs in the semi- 
arid and desert regions of Southern California. It is a small species from 
4.5 mm. to 7.5 mm. long, the males being of a dark reddish-brown and 
the females of a bright yellowish hue. They are found under dry leaves.? 
On April 5, 1925, the author took three specimens and F. H. Wymore 
one specimen in Palm Canyon, Southern California. They occurred 
under rocks among damp leaves and litter not far from the stream. All 
forms were pale pinkish or reddish. 


1 Margaret Moles, ‘‘Another Record of a Small Whip Scorpion in California.” P. 
C. Jour. Ent. & Zodl., 9, 1917, p. 1. 
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PSEUDOSCORPIONIDA (Order) ! 


False Scorpions 


The false scorpions are tracheate arachnids with four stigmata; un- 
segmented cephalothorax; abdomen twelve-segmented united to the 
cephalothorax by the whole width, and without the postabdomen or 
sting of the scorpions; chelicerz chelate bearing openings of the spinning 
organs; pedipalpi large, six-jointed, chelate. 

These minute animals are indeed very interesting in form and habit. 
The spinning giands enable them to make very compact little webs or 
sacs (Fig. 7) within which eggs are laid or molting takes place. They 
are carnivorous and may often be taken in considerable numbers on or 
under the bark of trees, under stones, and in old buildings. Occasionally 
they are found clinging to the legs of flies, stealing a ride, probably as a 
means of dispersion. 

There are a large number of western species described but only one as 

a representative form is included here (Fig. 7). 
- Apocheiridium ferumoides Chamberlin? is 1.5-2 mm. long, pale tan, 
reddish or brownish; molting and egg webs are white silken disc-like, 
2mm. in diameter; eggs white, irregular, somewhat globular, laid in groups 
of four within webs; immature forms pale. This very interesting species 
is common under the loose bark of eucalyptus, cypress, pine, redwood, 
and similar trees in the San Francisco Bay region, California, where the 
disc-like webs are often abundant. 


PHALANGIDA (Order) 3 


Harvesters, Harvestmen, Harvest Spiders. 


The Phalangida are tracheate arachnids with unsegmented cephalo- 
thorax broadly united to the short segmented abdomen; chelicerz chelate 
and three-jointed; pedipalpi leg-like; one pair of simple eyes; pair of 
odiferous glands on cephalothorax; no spinning organs. 

These long-legged creatures with small bodies are variously known as 
harvesters, harvestmen, harvest spiders, shepherd spiders, grand-daddy- 
long-legs, grandfather-gray beards, and so forth. They are familiar to 
all the rural population. Their habits are not well known and much 
superstition and folk-lore exists concerning them. ‘They are largely 


1 Nathan Banks, Pseudoscorpionida. Jour. N. Y. Ent. Soc., 3, 1895, p. 1. _Pseudo- 
scorpionida of California. P.C. Jour. Ent., 3, 1911, p.633. A New Pseudoscorpion from 
California, P. C. Jour. Ent. & Zodl., 6, 1914, p. 203. 

R. K. Coolidge, List of N. A. Pseudoscorpionida. Psyche, 15, 1908, p. 108. 

J. H. Comstock, The Spider Book. Doubleday, Page & Co., N. Y., 1912, Be 39. 

- Margaret Moles, | Pseudoscorpions in the Claremont-Laguna Region.” P. C. Jour. 
Ent. & Zodl., 6, 1914, p. 187. 2 

Winifred Moore, “Two esate corpiona from Ci pent Taeune: Region.” P. C. 
Jour. Ent. & Zoél., 9, 1917, p. 26. 

aC Chamberlin, “Notes on Genus Garypus in N, A.” Can. Ent., 53, p. 186, 1921. 

TARE OS Chamberlin, Pan Pacific Ent. 1, pp. 35-36, 1924. 

3 Nathan Banks, “‘The Phalangine.” Can. Ent., 35, 1893, p. 205. “The ees 
Mecostethi of the United States.” Trans. Am. Ent. Soc. 20, 1893, p. 149. 
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nocturnal, but often appear in large numbers on dull or cloudy days. 
The food is chiefly vegetarian consisting mostly of dead material, but 
they are at times injurious to tender plants. 

There are such a large number of genera and species that no attempt 
at listing them will be made. Rather the student is referred to the works 
of Banks, Comstock,!.and others.? 


SOLPUGIDA (Order) # 


Solpugids, Sun Spiders, Vinegarones, etc. 


This order comprises tracheate arachnids having the cephalothorax 
divided into six segments, the first three coalesced to resemble a head; 
and a segmented abdomen con- 
stricted at the base, giving the 
appearance of three rather dis- 
tinct body regions. The chelic- 
ere are chelate and the pedipalpi 
are well developed and leg-like 
with terminal sense organs. The 
first pair of legs are tactile while 
only the last three pairs are am- 
bulatory. 

These very interesting arach- 
nids (Fig. 8), are densely covered 
with hairs, have no spinning or- 
_ gans, are very swift and agile, 
and nocturnal in habits, living in 
warm, dry desert regions. They 
are common in many parts of 
the world and are known by 
numerous common names. In 
the western parts of America 
they are called “‘solpugids,” ‘sun 
_ spiders,” and ‘‘vinegarones.”” To 
the ge Ane are known as 
“‘akreb-erri : wind scorpions), Fie. 8.—The oboe tetas sal mpeemneaes oe 
to the Spanish as “aranas del jipes (Say). (Photo furnished by W. B. Herms,) 
sol” (spiders of the sun) and 
“mata venado” (kill deer), to the Russians as ‘‘flangas,” to the Dutch 
of South Africa as “‘Jagt spinnekop”’ (hunting spiders), and to the Mexi- 
cans as “Gluvia” or ‘‘Genisaro.”” They are very much feared in many 
lands, but are perfectly harmless. A 

Solpugids feed chiefly upon living arachnids, insects, and other small 


1J. H. Comstock, The Spider Book; Doubleday, Page & Co., N. Y., 1912, p. 53. 

2 Clarence M. Weed, ‘‘Desc. of New or Little Known N. A. Harvest Spiders.” Trans. 
Am. Ent. Soc., 19, 1892, p. 187. 

J. Duncan Putnam, ‘‘The Solpugide of America.’”’ Proc. Davenport Acad. Nat. 
Sci., 3, 1888, p. 249. ; 

Nathan Banks, ‘‘Solpugida.” Amer. Naturalist, 24, 1900, p. 426. 

J. H. Comstock, The Spider Book. Doubleday, Page & Co., N. Y., 1912, p. 36. 
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animals which are taken on the run. The young and adaite usually appear — 
at night in roads, paths, streets, and buildings and may be taken during - 
the day under stones, boards, logs, “buffalo chips,’ and so forth, resting — 
in small holes in the ground, where the eggs are deposited by the females. _ 
In our region they are most abundant in the arid Southwest and range’ 
as far north as middle California, Nevada, Utah, and Colorado. 
The common genera and species are as follows: 


KEY TO GENERA! 


1, Anterior margin of cephalothorax truncate............... sete eessseebewees 


Anterior margin of cephalothorax subconical............,....0 Acanoeeene 
2. Hind tarsus consisting of a single segment. ...... 2.0.0.0. ee eeneee Eremobates 
Hind tarsus:three-jointed i745 Sy sca) nce se eaters aye ee Hemerotrecha 


WESTERN SPECIES 


Eremobates californica (Simon). Length 25 mm., bright fawn color, Southern Cali- — 

fornia, Arizona, Northern Mexico. 

cinerea (Putnam). 26 to 27 mm., pale reddish brown. Arizona. 

formicarius (Koch). Southern California, Arizona, New Mexico, Mexico. 

formidabilis (Simon). Large fulvous species with broad, dark, dorsal longi- 
tudinal band on abdomen. California and Arizona. 

magna Hancock. Tips of the palpi are black. California, Arizona, and 
Texas. Howard reports this species destroying great numbers of ants in 


pallipes (Say) (Fig. 8). Our most common species, 24 mm., pale fawn — 
with indefinite dorsal band. California, Colorado, Utah, Wyoming, 
Nevada, Arizona, New Mexico, and Kansas. 
putnami Banks. California. 
Hemerotrecha californica Banks. Coastal region of California. 
Ammotrecha californica (Banks). Southern California. 
peninsulana Banks. Arizona. 


ARANEIDA (Order) 


Spiders 


The spiders comprise the largest order of the Arachnida and are common 
everywhere. They are distinguished by having the two body regions, 
the cephalothorax and the abdomen unsegmented; partially chelate — 
cheliceree with poison fangs; simple leg-like palpi; and a respiration system 
consisting of lung-books or lung-books and trachez situated on the ven- — 
tral base of the abdomen. The silk used in spinning their extensive webs 
originates from two or three pairs of spinnerets situated ventrally at the | 
tip of the abdomen. 

Spiders are predaceous on small living animals including, for the most 
part, insects which are ensnared in the webs. Their bites usually quickly | 
kill their prey and ordinarily do not affect man. A few species, however, 
are exceedingly venomous and a bite from one of them may result in 
great pain and even death. 7 

A few of the interesting common species are all that can be included. 


1J. H. Comstock, loc. cit. 
2L. O. Howard, Ent. News, 28, July, 1917, p. 310, 
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"The most common poisonous species in the West is a medium-sized black 
spider with a red mark the shape of an hour glass on the venter of the 
female abdomen. It is known as the black widow or hour glass spider, 
 Latrodectus mactans Fabr., and occurs under boards, logs, stones, masses 
of weeds, debris, and occasionally in houses and barns. 

The common orange garden spider, Miranda aurantia (Lucas), with its 
large orb webs and pear-shaped egg masses, is a common sight in late 
fall everywhere in this region and throughout the United States, Mexico, 
and Central America. 

The silver orb spinner, Argiope argentata (Fabr.), is a beautiful large 
silvery spider common on sage brush and cactus in the foothills of Southern 

California. 

_ The common trap-door spider of Southern California, Arizona, and 

adjoining territory, is Bothriocyrtum californicum Cambridge (Fig. 9). 

The large burrows in the ground are lined with silk and the entrance is 


ee 


Fie. 9.—Common trap-door spider, Bothriocyrtum californicum Cambridge, showing en- 
trance to burrow with trap-door open and closed. 


closed by the most exquisite little trap-door which is held tight by the 
watchful inmate if disturbed and is sealed down during the hibernating 
period i in autumn and winter. With all these precautions, however, the 
spider i is parasitized by a wasp, Psammochares planatus (Fox), and suc- 
cumbs in the nest, after which the adult wasp cuts out through the 
sealed door. 

sa 1A, Davidson, Entom. News, 16, 1905, p. 233. 
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The trap-door spider of Central California, Hutychides versicolor Simon, 
constructs a long narrow burrow usually branched, with a thin door, 


in the dry fields and on the hillsides. Brachythele longitarsis Simon is a 


common species in California and Arizona. 

There are a number of large hairy 
tarantulas, exciting much fear and 
interest, which might be mentioned. 

The California tarantula, Eury- 
pelma californica Ausserer (E. stein- 


_ Texas, and other States, inhabiting 
the dry southern slopes of the hills; 
E. helluo Simon occurs in Arizona; 
E. levogaster Ausserer is Califor- 
nian; H. marxt Simon inhabits 
Colorado and New Mexico; EH. rus- 
ticcum Simon, Arizona and New 
Mexico. Nearly all of these large 
hairy dark or light brown spiders 
burrow into the ground or utilize 
small holes from 1 to 2 inches in 
diameter near rocks, roots, or other 
objects. The tunnels are lined 
with silk and the entrance webbed 
to form a neat rim or to conceal 
it entirely. These spiders are fero- 

cious in appearance, and while considered very dangerous, are unable to 

inflect more than temporary pain and injury.! 


ACARIDA (ACARINA, ACARI, ACARIDEA) (Order) 


Ticks and Mites 
This order consists of small and minute arachnids with unsegmented 
bodies; usually 2-jointed, chelate, or simple cheliceree; variable pedi- 
palpi which may be simple, leg-like, raptorial, tactile, or ‘abortive accord- 


emcee cas 


Fic. 10.—The California tarantula, Hurypelma 
californica Ausserer. 


ing to habits; mouth parts adapted for biting, piercing, ‘and sucking; respira- _ 


tory system tracheal or by the general surface of the body; from two to 
four pairs of legs, normally four pairs; primitive metamorphosis. 

Of all the arachnids the ticks and mites are the most numerous and 
troublesome to mankind, birds, and domestic animals, while there are 
also a large number of serious plant pests among the mites. 

The Order Acarida is separated into a number of superfamilies, one of 
which includes the ticks while a number embraces the mites. The ticks 
are separated from the mites in a general way as follows: 

Hypostome or tongue large and armed with sharp teeth; exoskeleton leath 

bodies<qtate large : so... 05 5. specaleafemusm agents olen ie Sune niles se) Ticks 3 

Hypostome or tongue small and hidden in the body, not armed; exoskeleton not 

leathery; bodies minute}... .....'0.c.0ceeoreaer csiee cesses esas. ane Mites 


1W. J. Berg, “Regarding the Habits of Tarantulas and the Effects of their Poison,” 
Scientific Mthly. 4, No. 5, 1922, p. 482. 


dachnert Auss.) (Fig. 10), occurs in — 
Arizona, California, New Mexico, | 


:) 
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IXODOIDEA (Superfamily) ! 
Ticks 


The ticks are the largest members of the Acarida and are ectoparasitic, 
attaching themselves to mammals, birds, and reptiles, and inhabit the 
warmer regions of the world. Besides causing annoyance and pain many 
of them transmit dangerous and deadly diseases to man and domestic 
animals. This is particularly true in the tropics, but some diseases are 
transmitted by ticks in the northern parts of the Western States. ’ 

There are two families of ticks separated as follows: 


PG CMON ROUTINES SEINE ZEMAN 5 a othe. sates avi cn odie cbdec ew altuawe eevee Argaside 
MeO ORASCULPAIMEDECSOM Ero |. 4 pics Bids in PAA Sumas 6 vials Maan oc ee wee Ixodide 


ARGASID ? Argasine Ticks. 

Of these the most common is the cosmopolitan fowl or chicken tick, 
adobe tick, blue bug, Persian Miana bug, or the tampan, Argas persicus 
(Oken) (A. miniatus Koch, A. americanus Packard, A. sanchezi Dugés? 
(Fig. 11), which is a very serious pest to poultry, particularly chickens, 
such wild birds as quail, doves, and pigeons, but rarely attacks domestic 
animals and man. In this country it is a southern tick, inhabiting Florida, 
Texas, New Mexico, Arizona, and much of California. The adults are 
oval, thin and flat with a rough granular surface, varying in color from 
reddish to purplish-brown, and in length from 8 to 10 mm. and half as 
much in width. The small spherical reddish-brown eggs are laid in masses 

in cracks and other hidden places. The larve are reddish and hexapod 
until after the first molt when another pair of legs appears. The young 
ticks fasten themselves to the hosts and feed for several days before 
dropping off, while half-grown forms and the adults hide during the day 
and sally forth at night to feed upon the fowls. They cause serious in- 
jury and unless controlled render the flock useless for egg production 
and may even kill the birds. Cleaning out and thoroughly spraying the 
chicken houses and yards with carbolineum and distillate or with a strong 
miscible oil spray give satisfactory control if done two or three times a 
year. There is a complete and up-to-date treatise on this tick by F. C. 


- 12). E. Salmon and C. W. Stiles, The Cattle Ticks of the U. S., U.S. D. A., Bur. Anim. 
Ind., 17th Ann. Rept. 1901, p. 380. 

Nathan Banks, Txodoidea of the U. S., U. S. D. A., Bur. Ent. Tech. Ser. 15, 1908. 

W. A. Hooker, ‘Life History, Habits ‘and Methods of Study of Ixodoidea.”. Jour. 
Econ. Ent. 1, 1908, p. 34. ‘Some Host Relations of Ticks. Jour. Hcon. Ent. 2, 1909, 
p. 251. ‘Geographical Distribution of American Ticks.” Jour. Econ. Ent. 2, 1909, 
= p: 403. 
zi W. B. Herms, Medical and Veterinary Entomology, Macmillian Co., N. Y,, 1915, 

296 
s W. A. Riley and O. A. “Johannsen, Handbook of Medical Parasitology. Comatose 
Pub. Co., Ithaca, N. Y., 1915, p. 62. 

W. Dwight Pierce, Sanitary Entomology. Richard G. Badger, Boston, Mass., 1921. 
p. 403. 

2 Geo. H. F. Nuttall, Cecil Warburton, W. F. Cooper, and L. E. Robinson, Arjasi- 
de. Cambridge Univ. Press, London, part 1, 1908, Oct. 

3 Bul. No. 106, Bur. Ent. U.S. Dept. Agr., 1912, p. 46. 

F.C. Bishopp, Cire. No. 170, Bur. Ent. U. 'S. Dept. Agr., Mar. 381, 1913. 
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a 

¥ia. 11.—The chicken tick, Argas persicus (Oken). Top shows characteristic colony of 
young ticks attached to the underside of the wing of a chicken; bottom shows adult 
ticks. (Adults after Herms.) 
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Bishopp in U. S. Dept. Agr., Farmers’ Bulletin 1070, 1919, for those wish- 
ing more information. 


The ear tick or the spinose ear tick, Otobius megnini (Dugés)! (Orni- 


_thodoros megnini Dugés), occurs throughout the Western States, having 


been reported in practically all of them. The adult has a broadly rounded 


body conspicuously constricted in the middle; the color varies from 


_ nithodoros coriaceus Koch (Fig. 


State, where it is abundant in 


 pajaronela, Ornithodoros turicata 


_ parallel, a granular surface and 


- 


by Nuttall. It is a venomous 
. tick which attacks deer, cattle, 
and humans. 


reddish-brown to black, the surface being minutely roughened with stiff, 
short, bristle-like spines; all stages are eyeless; the swollen females average 
from 7 to 8 mm. in length. The ticks feed deep in the ears of horses, 
cattle, sheep, and have been taken from the ears of humans. In all cases 
severe pain is produced by their bites. Imes? secured good control by 
mixing 2 parts (by volume) of commercial pine tar with 1 part of cotton- 
seed oil, which was then warmed to flow and applied in '/, ounce doses 
with a syringe. Several treatments thirty days apart were necessary. 


The pajaroello or talajas, Or- 


12), is a large, rough and granu- 
lar, brownish or dirty colored 
tick measuring from 10 to 12 mm. 
in length, rounded at the pos- 
terior end and with projections 
anteriorly, sides parallel with 
only a slight median constriction, 
and with four eyes. It has been 
reported from South. America, 
Mexico, and California. In Cali- 
fornia it has been taken most 
often in the region of Mt. Hamil- 
ton, in the central part of the 


deer beds, but it has also been 
reported as occurring at Los . 
Olivos in Santa Barbara County 


The adobe tick, turicata, or 


(Dugés) (O. americanus’ Marx), 
has the sides of the body almost 


no eyes. The color is light 
brown, with the legs paler. The 
length of the swollen female aver- 
agesfrom 6to 7mm. This tick 
occurs in Arizona, California, 
New Mexico, Florida, Mexico, 
and South America and severely 
attacks hogs, cattle, and humans. It should, not be confused with the chicken or fowl 


Fig. 12.—The pajaroello or talajas, Ornithodoros 
coriaceus Koch. 


: yale nes is also known as the adobe tick, for both inhabit the Mexican and Indian 


ado 


é houses and under such conditions both attack the occupants. 


1 Farmers’ Bul. 1150, U.S. Dept. Agr., Dec., 1920, p. 13. 

European authors use Ornithodorus, while the Americans retain Ornithodoros. 

2M. Imes, Farmers’ Bul. 980, U. S. Dept. Agr., May, 1918. 

3 Geo. H. F. Nuttall, Cecil Warburton e¢ al., loc. cit., p. 57. 

S. B. Freeborn also reports it from El Tejon and Bakersfield, Cal. and W. B. Herms 


_ records it as ranging south into Mexico. 
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The talaje tick, Ornithodoros talaje (Guérin-Meneville), is yellowish or brownish-red 
pointed anteriorly and rounded posteriorly with almost parallel sides, granular surface, 
no eyes, and is from 5 to 6 mm. long and 3 to 3.5 mm. wide. It occurs in South America, 
Central America, Mexico, Hawaii, Florida, Texas, Nevada, and on San Clemente 
Island, California. The hosts are horses and humans. 


IXODIDZ! The Ixodine or Shield Ticks. 

The castor bean tick, Ixodes ricinus (Linn.), gets it common name from 
the color, size, and shape of a castor bean. It is regularly oval, pale and 
reddish-brown throughout, covered with short white hairs and may at- 
tain 11 mm. in length. It is a cosmopolitan species and has been taken 
from dog, cat, cattle, sheep, deer, wild cat, panther, rat, horse, goat, 
mole, skunk, fox, hare, mouse, ground squirrel, and various other ani- 
mals and man. In the West it has been recorded from California and 
British Columbia. It also occurs elsewhere in the United States. 


The variety tick, Ixodes ricinus californicus Banks, is narrower, and has been taken 
from the California Coast Region on gray fox, black-tail deer, and cattle. 

Pratt’s tick, Ixodes pratti Banks, infests gophers in Death Valley, California. 

The hexagonal tick, Ixodes hexagonus Leach, is, as the common name implies, hexag- 
onal in shape and measures 8 mm. in length and 5 mm. in width. It occurs on squirrels 
in California and on sheep and rabbits elsewhere in the United States. 

The narrow tick, Ixodes angustus Neumann, is an elongate species infesting ground 
squirrels, rabbits, wood-rat, chipmunk, and similar animals, and occurs from Alaska to 
California, and in Idaho. . 

The equal tick, Ixodes equalis Banks, is closely akin to the preceding species and has 
been taken from ground squirrels at Berkeley, California. 

The rotund tick, Ixodes kingi Bishopp,? is pale gray and almost globular when en- 
gorged, hence the common name. It infests the badger, gopher, marmot, skunk, dog, 
pine squirrel, chipmunk, and ground squirrel, and occurs throughout the entire Western 
Region, west of the Rocky Mountains. 


The cattle tick, North American fever tick, or the Texas cattle fever tick, 
Margaropus annulatus Say [Boophilus bovis (Riley)], is the most important 
and dangerous cattle tick from the fact that it is the carrier of Babesia 
bigemina Smith and Kilbourne, a protozoan parasite which causes Texas 
cattle fever, which in the past years has been fatal to thousands of cattle 
in this country. The female ticks are regularly oval with a slight median 
constriction, chestnut brown in color and from 10 to 12 mm. long when 
engorged. It is typically a cattle tick, but has been taken from deer, 
sheep, and horses. The distribution includes the Southern Gulf States 
from Virginia to Texas and the Southern part of California. In Cali- 
fornia the species has been practically eradicated for a number of years. 
A Federal quarantine prevents the spread into new territory. 

The rabbit tick, Hemaphysalis leporis-palustris (Packard), is broadly oval posteriorly 
and narrower anteriorly, longer than broad, coarsely punctate, and the female 11.3 by 
7.5 mm. when replete. This tick occurs in South America, Central America, Can 
and the United States. It is found in all of the Western States. The hosts are rabbits 
and birds. The ticks attach themselves to the insides and outsides of the ears of rabbits 
and may so seriously weaken them that they fall an easy prey to natural enemies. 
Birds are infested on the neck and around the eyes and ears and on the crest of the 


head. Quail and meadow larks are reported to be killed by them.* The author has 
also taken them on cats. 


1Geo. H. F. Nuttall, Cecil Warburton, W. F. Cooper, and L. E. Robinson, Iodide. 
Cambridge Univ. Press, London, part 2, 1911, May; part 3, 1915, Oct. 

2U.S. D. A. Bur. Ent. Bul. No. 106, 1912, p. 82. 

3U.S. D. A. Bur. Ent. Bul. No. 106, 1912, p. 106. 
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The American dog or wood tick, Dermacentor electus Koch (D. variabilis Say), is the 
commonest tick in the Eastern part of the United States, but also occurs along the 
Pacific Coast in California and Oregon with the Rocky Mountain Region apparently 
free. The adults are reddish-brown with irregular whitish marks on the dorsum. En- 
gorged females measure from 10x 7 mm. to 15 x 11 mm. The dog is the common host 
of the adult stage although they also infest cattle, horses, deer, rabbits, squirrel, racoon, 
opossum, coyote, badger, skunk, and sometimes humans. 

The western dog tick or net tick, Dermacentor occidentalis Neumann, is the most abun- 
dant tick in the Pacific Coast Region and is therefore also known as the Pacific Coast 
Tick. The adults resemble those of the preceding species being reddish-brown with 
white markings or almost entirely white. The tick infests dogs, cattle, sheep, horses, 
deer, ground squirrels, and is often a serious pest to man. It is the tick commonly 
acquired in the brushy areas of Central and Western California and Western Oregon. 
The deer is, however, the preferred host. 


.The Rocky Mountain spotted fever or wood tick, Dermacentor venustus 
Banks (D. andersoni Stiles),! is a pest because it transmits the causative 
agent of Rocky Mountain Fever, a serious disease which affects man. 
The organism producing thefever is supposed to be Dermacentroxenus 
rickettss Wolbach. The tick is reddish-brown with whitish markings and oc- 
curs throughout the Western States from the Rocky Mountains to the Pacific 
Ocean. It is, however, most abundant in the Northwest and especially in 
Montana and Idaho. The hosts of the adults include, man, cattle, sheep, 
dogs, rabbits, deer, and other domesticated and wild animals. The young 
commonly infest ground squirrels and other small rodents. 


The winter tick, moose tick or-elk tick, Dermacentor albipictus (Packard),? is elongate 
with a long shield, and reddish-brown body streaked with white. Engorged females 
appear olive green above and slate-colored beneath and vary from 9 to 14 mm. in 
length. It occurs throughout the Western States west of the Rocky Mountains, includ- 
ing British Columbia, as well as in some of the New England States. The tick feeds 
in all stages upon the hosts which include moose, elk, beaver, deer, mountain goat, 
horse, and ox. 

The jack rabbit tick, Dermacentor parwmapertus Neumann, is a dark reddish-brown 
immaculate species commonly taken on jack rabbits, but also has been reported on 
man and in a chicken house in California by Banks.* It also occurs in Arizona. 

The margined tick, Dermacentor paruwmapertus marginatus Banks, is much like the 
preceding but the scutum of the female is margined with white. The adults attach 
themselves to the ears of jack rabbits and dogs, while the hosts of the young are un- 
known. The distribution is limited to the Southwest including Western Texas, New 
Mexico, Arizona, Nevada, California, Southern parts of Oregon, Utah, and Mexico. 
A hymenopterous parasite, Hunterellus hookeri Howard, has been reared from partly 
engorged nymphs taken from dog and jack rabbit in California by H. P. Wood. 


1W. D. Hunter and F. C. Bishopp. Bul. 105, Bur. Ent. U.S. Dept. Agr. 1911. Ina 
recent paper entitled ‘A Fifty-year Sketch History of Medical Entomology,” Rept. 
Smiths. Inst. for 1921, p. 578, 1923, Dr. L. O. Howard reverses the synonomy as herein 

ven. : 
‘ 2. C. Bishopp and H. P. Wood, Parasitology, 6, No. 2, July 16, 19138, p. 161. 

3 Bull. 106, Bur. Ent. U. 8S. Dept. Agr. 1912, p. 159. 

4 Jour. Econ. Ent., 4, 1911, p. 425. 
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ACARINA (Group) ! 


Mites 


Mites are of great interest not only because of their minuteness, their 

varied forms and adaptations for living under widely different conditions, 
' but also because of their complex interrelationships and their influence 
on the welfare of man by direct attacks and by infesting domesticated 
animals and plants. It is not the purpose of the writer to review mites 
in general, but rather to discuss those which may be considered of economic 
importance in our region. 


EUPOPID. Eupopid Mites. 


A family of small delicate mites with soft bodies and long 6 or 7 jointed - 


legs terminating in two simple claws and sometimes with plumose pul- 
villi. There is a pair of suckers each side of the genital opening for 
clasping to smooth surfaces. They are very 
active and are normally predaceous on other 
mites and on small insects. 

The green wheat mite, Notophallus viridis 
Banks, is dark greenish with reddish legs and 
a red spot on the posterior portion of the dor- 
sum and another below on the venter. This 
mite is further characterized by having the anal 
opening on the dorsum of the abdomen. Un- 
like most of the members of the family, it is a 
plant feeder and seriously attacks wheat plants, 
being particularly destructive to the young 
plants. It occurs in Arizona. 


BDELLIDE. Snout Mites. 

‘ The members of this family are commonly 
called snout mites because of the well-developed 
and prolonged rostrum. They are rather slender 
with long slender legs and palpi which are often 
Fic. 13.—The red snout mite, elbowed; very agile, moving forward and back- 
Bdella utilis Banks. ward quickly; and mostly reddish in color. ‘The 
eggs are covered with spines. They inhabit the 
colder regions and temperate zones and are predaceous in habits. There 

are many species two of which are recorded from the west. 


Bdella utilis Banks (Fig. 13) is a bright-red mite abundant on the leaves of citrus 
trees in Southern California and predaceous on black and other scale insects and on 
injurious orchard mites. 


1 Acarina also includes the ticks. 

Herbert Osborn and L. M. Underwood, “List of Acarina of N. A.” Can. Ent., 18, 
1886, p. 4. 

Nathan Banks, “A Treatise on Acarina or Mites. Proc. U. S. Nat. Mus. 28, 1904, p. 1. 

N. Banks, “Some New N. A. Acarina.” Trans. Am. Ent. Soc., 21, 1894, p. 209. 

N. Banks, “Catalogue of the Acarina.” Proc. U. 8S. Nat. Mus., 32, 1907, p. 595. 

Nathan Banks, The Acarina or Mites. Rept. No. 108, U. S. Dept. Agr. 1915. 

H. E. Ewing, Systematic and Biological Study of the Acarina of Ill. Univ. of Ill. Bul. 
7, No. 14, Dec. 5, 1909, p. 359. 
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Bupalus echinatus Banks is a small red species in Colorado attacking the adult Buf- 


_, falo ie hopper, Ceresa bubalus Fabr.1 


CHEYLETIDZ. Cheyletid Mites. 
These are very small, almost colorless oval mites characterized by a 


large distinct rostrum to which are attached enormous 3 to 5 jointed 


palpi, the rostrum being separated from the body by a deep constriction. 


Cheyletus seminivorus Packard is an exceedingly small mite varying in color from 
pale yellow to pinkish, with palpi and beak darker than the body and legs. The length 
is about 0.50 mm. According to Ewing 2 this mite is predaceous on T'yroglyphus spp. 
and is often taken with them in cereals and cereal products. It was originally supposed 
to be a grain or seed feeder, hence the misleading specific name. It occurs throughout 
the country. 


‘Fic. 14.—The whirligig mite, Anystis agilis Banks. 


ANYSTIDZE. Anystid Mites. 
The mites differ from related forms by the closely set and radiating 
coxee, slender prominent palpi, and rather long legs. 


The whirligig mite, Anystis agilis Banks (Fig. 14), is bright red, oval, and nearly 1 
mm. long. The young molt under a web in a crevice of the bark or on leaves. The 
adults are very agile and abundant on orange and lemon trees throughout the southern 


1C, P. Gillette and C. F. Baker, Catalogue Hemip. Colo., 1895, p. 66, 
2H. E. Ewing, Jour. Econ. Ent., 5, 1912, p. 416. 
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part of California, and are predaceous on aphis, young scale insects, small cater- 
pillars, and small insects of all kinds. In Oregon it preys upon the larve of the bud 
moth, Spilonota ocellana (D. & 8.). 


TETRANYCHIDZ.' Red Spiders. 

Of the plant feeding mites these are the most injurious to agricultural 
crops and are responsible for great damage throughout this country and 
the world over. They are mostly very small, oval, variable in color from 
yellow, green, and red to brown; the abdomen and cephalothorax are 
separated by a shallow furrow; there are from 1 to 2 pairs of simple eyes; 
short 5-jointed palpi; moderately long legs terminating in simple or in 
from two to four-pieced claws; body provided 
with few, mostly long, simple hairs arranged in 
four longitudinal rows on the dorsum. The 
young are hexapod until after the first molt 
‘when another pair of legs is added. These 
mites are commonly known as red spiders be- 
cause of the reddish color of some species and 
also as spinning mites from the extensive webs 
produced by many of them. The spinning or- 
gans are at the base of the mandibles. There 
are a large number of destructive species in our 
region. 

The brown mite, almond mite, or clover mite, 
Bryobia pretiosa Koch? (B. pratensis Garman) 
(Figs. 15, 16, c, d), is the largest of the mites 
infesting our plants. The adults average about 
0.75 mm. in length, and the color is rusty brown, 
olive green, or reddish with the legs amber or 
orange. The species is at once distinguished 
by its large size; the long front legs which are 
as long as the body; the somewhat concave or 
flattened dorsum; the four anterior lobes; and 


Fic. 15.—The brown mite, gins of the body. The eggs are spherical,- 
eta inks) Koch. (After smooth, and rich cardinal red. The young are 
ict : bright red in color. The eggs (Fig. 16, ¢, d), are 

laid singly or in compact masses throughout the summer, but the greatest 
numbers are deposited during the late summer and fall chiefly in the 
crotches or on the limbs and around the bases and on the fruit spurs of 
deciduous orchard trees and other host plants, where they are often so 
abundant as to cause the appearance of brick dust on the trees during the 
winter months. In the northern regions the mite winters only in the egg 
stage but in the States of Arizona, California, New Mexico, and the 
Southern States adults are commonly found in winter on various clovers, 
malva, and weeds. The eggs hatch in early spring in March, April, and 
May according to the climate, and the young mites often appear in great 
numbers on the opening blossom and leaf buds. During the summer 

aa J. Quayle, Bul., 234, Cal. Agr. Exp. Sta., Nov., 1912. 


. A. McGregor, Proc. U. S. Nat. Mus., 56, 1921, p. 654. 
2 Proc. U. S. Nat. Mus., 59, 1921, p. 661. 


the feather-like plates on the dorsum and mar-— 


4 
4 
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the mites become very numerous, and besides.doing great damage to fruit 


and ornamental trees, they may be found upon many other plants de- 


scribed below. There are from two to three broods a year. 

The damage is caused by piercing the upper epidermis of the leaves 
and extracting the juices, causing first a yellowing and finally the dropping 
of the leaves. No webbing accompanies their attacks. They are most 
serious on almond trees, which are regularly infested year after year. Peach 
and prune trees are also attacked by great numbers of the mites, but are 
seldom seriously damaged. Alfalfa, clover, and peas are severely injured 


Fie. 16.—Eggs of common orchard mites. a and b, Tetranychus telarius (Linn.); ¢ and d, 
Bryobia pretiosa Koch; e-i, Paratetranychus pilosus C. & F. 


in Southern California, Arizona, and New Mexico; apple, apricot, aspen, 


‘barley, beans, buckwheat, cherry, cottonwood, grasses, grains, malva, 


peach, pear, plum, quince, and vetch are also attacked. 
The brown mite is a common species and occurs throughout the country. 


The control of this mite admits of winter as well as summer treatment. 


Winter sprays are directed against the eggs, and the writer has found the 
heavy oil sprays, especially crude oil emulsion to be the best, with dis- 
tillate emulsion and strong miscible oils less effective. Dormant lime- 
sulfur, 1-9, is next to crude oil emulsion in efficiency. The above sprays 
should be applied as delayed dormant sprays just before the buds begin 
to swell in the spring to give best results. Summer sprays as recommended 
for the common red spider, Tetranychus telarius (Linn), are also recom- 
mended for the clover mite. Repeated applications of water as a spray 
give very good results as a summer and fall control of this particular 


species. 


The barley mite, Tetranobia decepta Banks, is a small mite 0.65 mm. long, with slender 
legs, the first and last pair of which are longer than the body. It attacks barley and 
grasses in Arizona. The members of this genus have but a simple claw. 

The jumping mite, Tetranobia longipes (Banks),? is a small yellow species 0.5 mm. 
Jong with the first pair of legs longer than the rest. Like the preceding mite it feeds 
on grain and grasses. It inhabits Arizona, California, and Utah. 


1 Hnt. News, 28, 1917, p. 194. Orig. dese. ; 
2 Proc. Ent. Soc. Wash., 14, 1912, p. 97. Orig. dese. 
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The California citrus mite, Tenuipalpus californicus Banks (Fig. 17), is broadly 


rounded in front and narrow posteriorly; legs short and crenulate; body crenulate, 
bright red, and 0.20 mm. long. The males are slenderer than the females. The eggs 


Fie. 17.—The California citrus mite, Tenwipalpus californicus 
Banks. End of foot at right. (After Quayle.) 


are bright red and elongate. 
This species occurs chiefly in 
the warmer citrus regions 


of Southern and Central. 


California where it is often 
abundant on citrus trees, 
yet is seldom a pest. 

The cardinal mite, Tenwi- 
palpus cardinalis Banks, is 
as the name implies, a bright 
red species 0.35 mm. long. 
It has been reported on ash 
trees at Phoenix, Arizona.’ 

The crown mite, Tenui- 
palpus coronatus Can. and 
Fanz., is a European species 
infesting juniper trees in 
Colorado. 

The cedar mite, Tenwi- 
palpus erythreus Ewing, is a 
small robust, bright red 
mite, 0.35 mm. long and 
half as wide. Ewing? re- 
ports it from cedar in Iowa, 
and ,arborvite in Oregon. 


The pale mite, Tetranychoides californica Banks * (Fig. 18), is a very small, pale white 
or yellowish species 0.24 mm. long, widest near the front with few body hairs and a 


Fia. 18.—The pale mite, Tetranychoides californica Banks. Palpus and end of foot at right. : 


(After Quayle.) 


large rostrum. The mites occur in small colonies in slight depressions which they cause _ 
on the undersides of the leaves and are most readily detected by the large number of 


1N. Banks, Proc. Ent. Soc. Wash., 14, 1912, p. 96. Orig. dese. 


2 Bul. Am. Mus. Nat. Hist., 37, 1917, p. 152. 


3N. Banks. Jour. N. Y. Ent. Soc., 12, 1904, p. 54. Orig. dese. 
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white cast skins. They spin a slight web under which they rest in a characteristic 
attitude with all legs extended. The species attacks citrus trees and occurs in various 
parts of the Southern and Central Coast Region of California. It is not known whether 
this is a native or imported species, but as yet it is not a pest. 


The two-spotted mite, Tetranychus | bimaculatus Harvey, as the common 
and specific names imply, is a pale species with two large indefinite black 
spots occupying a great part of both sides of the body, The individuals 
vary in color from whitish to yellow, reddish, or pale green. It is a very 
common, web-spinning species and is often associated with the six-spotted 
mite and the common red spider. It occurs throughout much of the 
Western region and the entire country, and infests a great many plants 
including fruit trees, forest and native trees and shrubs, ornamentals, 
field and forage crops, and truck crops, embracing most of the same hosts 
as those listed under the common red spider, Tetranychus telarius (Linn.). 
For natural enemies and control measures also see TJ’. telarius (Linn.). 
_ The six-spotted or yellow mite, Tetranychus 6-maculatus Riley,” is a 
pale yellow species, immaculate or more often with three indefinite black 
spots on each side of the body. The eggs are round, translucent, or 
yellow. It occurs often in injurious numbers on the leaves of citrus trees 
in Southern California where it is often spoken of as the yellow mite. 
Control measures consist in the application of a 2 % or 3% commercial 
lime-sulfur solution or a combination of 1% of the above and 5 pounds of 
wettable sulfur to 100 gallons of water. The so-called soluble sulfur com- 
pounds of sodium or potassium sulphide give excellent control, but must 
be used sparingly because of the danger to the fruit and foliage of citrus 
trees. 

The common red spider, Tetranychus telarius (Linn.),*is the most widely 

,, distributed and destructive red spider in the Western States. Its identity 
~ is somewhat confused, but usually may be considered to be the immaculate 
form varying in color from very pale yellow to orange, red, and greenish. 
The average length of the females is 0.42 mm. The eggs (Fig. 16, a, b), 
are globular and transparently pale-yellow; the young are whitish or yel- 
lowish. It is a profuse web spinner and infested plants and even the 
ground beneath may be completely covered with the webs. The mites 
hibernate mostly as adults in the soil inthe cold regions, and in cracks 
and crevices of the bark of trees, in trash and on weeds and winter grow- 
ing plants, in the warmer regions of our district. Adults appear usually 
in May or June and soon become evident by their destructive work. 


1 The writer is following Banks in the separation of the common species of Tetranychus. 
‘McGregor considers the following species as synonymous with 7. bimaculatus Harvey: 
T. desertorum Banks, T. gloveri Banks, T. opuntie Banks, T. verbesine CkIl. Proc. 
U.S. Nat. Mus., 56, 1920, p. 654. f 
The old genus T'etranychus is divided by Banks into three genera as follows: 


MCT WHeMITO. fice sea ws Ee aera Sy LRA NR PA TOA NE actos SUAS Paratetranychus 
bam VICC INL TWO PALES.) 02k. lk dle ee ee oe be eth e witb eee Schizotetranychus 
Pee AGES EAT COMMON ES. 503i kin «iv aon. fe nied Sie welds eBid wie a amlgry ecw ayaldiall Tetranychus 


2 Insect Life, 2, 1890, p. 225. Orig. desc. : ‘ 
- %Under this species Hwing has included as synonymous the following: T'. bimacu- 
latus Harvey, 7. 6-maculatus Riley, 7. gloveri Banks. Sta. Bul., 121, Ore. Agr. Exp. 
Sta., Aug., 1914. ; ; : ; 
_ Recent writers in Europe consider the American species under this name as being 
Paratetranychus (Tetranychus) althaee (v. Hanst) rather than the true 7’. telarius (Linn.). 
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Each female lays 50 to 60 eggs on the leaves, fruit or wherever the mites 
are feeding during a period of a week or ten days and the eggs ordinarily — 
hatch in about three days. The young reach maturity in from ten to twelve 
days. The adults in summer live from one to two weeks while during the ' 
winter they continue to live for over four months. Their destructive work — 
consists in the puncturing and draining of the epidermal cells of the host — 
so that first there is a yellowing and finally a complete destruction of the — 
tissues so as to drop the leaves, scar the fruit, or completely kill the plant. — 
The seriousness of this work and of that by related mites is largely de- — 
pendent upon climatic conditions and soil moisture. This explains the — 
damage during the late summer and fall months particularly in hot regions — 
where irrigation is not practical. | 

A fundamental consideration in the control is to keep the plants as © 
vigorous as possible, conserve moisture by repeated cultivations or irri- — 
gations and by fertilizing. The mites usually disappear with the first — 
fall rains in the West and this information has been utilized effectually — 
in the application of water alone as a spray in many parts of California, — 
However, for general control the following are recommended: 

Dusts—Dry sulfur may be used alone or with a 10% filler of hydrated — 
lime. The chief consideration in the use of sulfur is early and repeated 
applications, as little can be accomplished after the mites are present in 
great numbers. A power machine is*necessary for successful orchard 
control. Usually 3 dustings are adequate. 

Sprays—Winter control of this mite is of no avail because no winter 
eggs are laid and it does not hibernate in any great numbers on the trees. 
Summer sprays are very efficient if the work is thoroughly done, beginning 
early in the season as soon as the mites appear and continuing through- 
out the summer and fall if necessary. One or two complete sprayings 
usually suffice for a season. As a rule lime-sulfur solution is the basis 
of the spray. In fact many orchardists use nothing but a 2% or 3% 
solution of this liquid. Wettable sulfur sprays have also been used ex- 
tensively in orchards and in gardens, and for field, forage, and truck crops 
are preferred because of less danger by burning. For general orchard 
purposes in the warmer sections a combination of commercial lime- 
sulfur and wettable sulfur is now preferred. The formula is 1 gallon of 
commercial lime-sulfur solution, 5 pounds of wettable sulfur, and 100 
gallons of water. The soluble sulfur compounds usually sold as propri-. . 
etary sprays have given satisfactory control during the past few years. 
They were used many years ago but discontinued because of injury to 
plants. If used properly, however, they are satisfactory on fruit trees 
such as prune, plum, pear, and so on, which have very hardy and tough © 
foliage, but must be used very cautiously on trees and plants with tender 
leaves. The new highly refined lubricating oil emulsions are proving very 
effective in the summer control of red spiders and mites on deciduous and 
citrus fruit trees and on ornamentals and even truck crops, and are among 
the most promising sprays now in use for these pests. 

The common red spider is an omniverous feeder attacking native as 
well as cultivated plants. A partial list of the host plants is given: 

Abutilon, almond, apple, arborvite, ash, aster, barley, bean, black- 
berry, beet, birch, calla, cassava, castor bean, cat-tail, cherry, chrysan- 


a eT eee 


es 
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_ themum, citron, clematis, clover, corn, cotton, celery, cowpea, cucumber, 
_ currant, dahlia, eggplant, carnation, elm, hedge nettle, filaree, fuchsia, 


“geranium, gooseberry, grape, grapefruit® heliotrope, hemp, hop, hop-tree, 
_horse-chestnut, ironweed, Jimpsonweed, lemon, easter lily, evening 
primrose, maple, mignonette, monkey flower, morning glory, muskmelon, 


oats, okra, orange, passion vine, pea, peach, peanut, pear, pecan, pepper, 


phlox, pink, plum, poplar, prune, pumpkin, raspberry, rose, sage, smilax, 


sow thistle, squash, strawberry, sweet potato, sunflower, tea, tomato, 


verbena, vetch, walnut, watermelon, wheat, violet. 


The boreal mite, Tetranychus borealis Ewing, is similar to T. telarius (Linn.) but is 


’ smaller and never orange or red in color. Ewing reports it on spirea in Oregon. 


The yellow mite, Tetranychus flavus Ewing,” is a small, pale green or yellow mite 
occurring chiefly above an altitude of 1000 ft. in the Pacific Northwest being a serious 
pest to the apple in some localities in Oregon. The hibernating forms are yellow and 
are found in the ground around the bases of the trees and on the trunks. The pre- 
daceous mite, Sejus pomi Parrott, feeds upon all stages of the yellow mite. 

The mountain mite, Tetranychus monticolus McGregor,? is pale uniform amber in 
color. It seriously affects the leaves of the large-berried huckleberry, Mt. Hood, Oregon. 

The Oregon mite, Tetranychus oregonensis Mec.Gregor,‘ is pale yellow or amber with 


or without pale lateral spots. It attacks wild cherry in Oregon. 


_ The Pacific mite, Tetranychus pacificus, McGregor,® is yellow-amber with large lateral 


_ dark spots, superficially much like 7’. bimaculatus Harvey. 


Tt has been taken on mock orange, vetch, and wild currant in Oregon, and on china- 


_ berry in California. 


Weldon’s mite, Tetranychus weldoni Ewing,® greatly resembles both 7. bimaculatus 
Harvey, and 7’. telarius (Linn.). It occurs in Colorado on apple, cottonwood, and prune. 

The Willamette mite, Tetranychus willamettei McGregor,’ is a pale lemon-yellow 
species causing a russeting of the leaves of valley oak in Oregon. 

The corn mite, Paratetranychus modestus Banks,® is yellowish with large, dark ir- 


regular spots across the middle of the thorax. It causes a russeting of the corn leaves 


_in Arizona, and in the Eastern States. 


The European red mite, Paratetranychus pilosus C. & F.° (Fig. 19), is 
a, deep cardinal red species with 4 dorsal rows of long curved spines which 
arise from tubercules on the back and which easily characterize the species. 
The adults feed usually on the dorsal sides of the leaves and on the tender 
stems and fruit, and move about freely. They spin lightly over the sur- 
faces of the leaves and the masses of eggs, but never produce the dense 
webbing of the two-spotted mite and the red spider. The eggs (Fig. 16, 
e-i) are bright red, onion-shaped with minute corrugated surface and a 
central, dorsal, whitish stipe which is bent over at the tip. This stipe 


1 Ann. Ent. Soc. Am., 6, 1913, p. 457. Orig. dese. 

2 Tbid., p. 458. This mite must not be confused with 7’. 6-maculatus Riley which is 
also known as the yellow mite in Southern California. 
3 Proc. U. S. Nat. Mus., 51, 1917, p. 584. Orig. dese. 
4 Proc. U. S. Nat. Mus., 51, 1917, p. 585. Orig. dese. 
5 Tbid., 56, 1920, p. 657. Orig. desc. 
6 Ann. Ent. Soc. Am., 6, 1913, p. 457. Orig. desc. 
7 Proc. U. S. Nat Mus., 51, 1917, p. 586. Orig. dese. : 
8 Tech. Bul. No. 8, Div. Ent. U.S. Dept. Agr., 1900, p. 73. Orig. desc. 
9¥or years this species has been known as the citrus red spider, Tetranychus my- 


- tilaspidis Riley. 


EB. A. McGregor, Ann. Ent. Soc. Am., 9, No. 3, 1916, p. 284. P. Garman, Jour. 
Econ. Ent., 14, 1921, p. 355. E. O. Essig, Mthly. Bul., Cal. Dept. Agr. 11, No. 4, 1922, 


p. 409. 
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is about as long as the height of the egg and is often loosely webbed to 
indicate guy wires. 

The life-history is somewhat similar to that of the clover mite in that 
the winter is passed in either the egg stage alone (in cold regions) or in} 
both the egg and adult stages in the warmer regions. The overwintering — 
eggs are laid in great masses on the large limbs or on the small twigs of 
deciduous plants and fruit trees, often being mistaken for those of the 
clover mite, and hatch in the spring. The summer eggs are laid whenever 
the mites are feeding on the leaves and fruit. In many parts of Cali- 
fornia and Arizona besides the winter eggs, the mites occur in considerable 
numbers during the winter on citrus trees, evergreen ornamentals, weeds, 
and cover crops, but breeding does not continue until the warm weather — 
begins. The mites live from thirty to thirty-five days during summer — 
and complete a life cycle in a month or six weeks, there being four or 
more generations a year. In the warm regions the species multiplies © 
very rapidly, but it is also a serious pest in the cooler coastal regions © 
as well. 

In California this mite has been considered primarily a citrus-infesting 
species, but it is gradually becoming more and more a pest of deciduous ~ 
fruit trees. Among the host plants are practically all kinds of citrus trees, © 
almond, apple, peach, pear, plum, prune, other fruit trees, as well as 
ornamental and native shrubs and weeds. ; . 

The European red mite probably occurs generally throughout the coun- 
try, because of the ease with which the minute winter eggs are carried on — 
nursery stock. It has already been noticed in some of the Eastern States, — 
and in the West it is recorded in Arizona, California, Idaho, Oregon, — 
Utah, and Washington. | 

The natural enemies are practically the same as for the red spider, 
Tetranychus telarius (Linn.), as are also the summer control measures, 
while the winter sprays for the eggs are listed under the brown mite, 
Bryobia pretiosa Koch. 


ore 


—, 


The date mite, Paratetranychus simplex (Banks),! is a pale yellow species 0.8 mm. 
long which seriously attacks and webs the fruit and leaves of the date palms in Southern 
California, but has also been taken from maple, cypress, and other ornamental trees 
at Sacramento, ‘California.2 This species, known as Oligonychus simplex (Banks), is re- 
ported as a serious pest of dates in Mesopotamia. Paratetranychus heteronychus Ewing 
is also a common pest of the date palm in Southern California according to F, Stickney. 
On the date palms both species are generally controlled by the use of miscible oil and — 
crude carbolic emulsion, because lime-sulfur and wettable sulfur sprays spot the fruit by — 
sticking tightly to it. ; 

The green mite, Paratetranychus viridis (Banks),? is a greenish or yellowish species 
with a large blackish or reddish spot on each side of the cephalothoracie region; 0.4 
mm. long. It is often associated with and works much like the date mite on the leaves 
ge fruit of dates in the Imperial Valley of Southern California. It infests pecan leaves 
in Texas. ; 

The alfalfa mite, Schizotetranychus pratensis (Banks),‘ is a pale green species which 
be Joe alfalfa, clover, timothy, and other forage crops in Washington and neighboring © 

ates. 


1P.C. Jour. Ent. and Zodl., 6, 1914, p. 57. Orig. dese. 

2G. P. Weldon, Mthly. Bul., Cal. Dept. Hort., 3, 1914, p. 338. 
* Trans. Am. Ent. Soc., 21, 1894, p. 218. Orig. dese. 

4 Proc, Ent, Soc. Wash., 14, 1912, p. 97. Orig. dese. 

K. A. McGregor, Proc. U. S. Nat. Mus., 56, 1920, p. 668. 
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Fic. 20.—The (as mite, Caligonus terminalis Banks. Palpus and end of foot at right. 
(After Quayle.) 


Fic. 21.—Webs of the bamboo mite, Stigmeopsis celarius Banks, on bamboo leaves. 


The broad-footed mite, Schizotetranychus latitarsus Ewing,! is a yellowish or reddish 
species, 0.36 mm. long with the tarsi broadly truncate at the tips. It works on the 
pee of bamboo. in Southern California and was probably introduced from China or 
- Japan. 


1 Jour. Econ. Ent., 10, 1917, p. 498. Orig. dese. 
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The apple mite, Caligonus mali Ewing,! is a yellow or reddish mite 0.30 mm. long, 
sparsely clothed with straight simple hairs. Its attacks produce a silvering of the leaves 
and it is responsible for serious injury to apple trees in some localities in Oregon. 

_ The terminal mite, Caligonus terminalis Banks ? (Fig. 20), is shiny bright red, 0.30 mm. 
long and half as wide. It occurs on the leaves of orange and lemon trees in Southern 
California, but is not a pest. 

The bamboo mite, Stigm@opsis celarius Banks (Fig. 21), appears much like the red 
‘spider, but works under small, definite white webs on the leaves of bamboo. The plants 
suffer considerably from its ‘attacks. The mite now occurs in Southern California, 
having evidently been imported with bamboo plants from Japan. This species is 
recorded from Florida.’ 


ERYTHRAIDZ.* Running Mites. 

These are common, very active mites, larger than most species, usually 
red, very hairy, with ‘long and slender legs, the hind pair sometimes more 
than twice the length of the body; 
cephalothorax large, body widest near 
the front. They are predaceous and 
the young are often attached to in- 
sects, while the adults are usually on 
the ground, stones, logs or trees over 
which they run very rapidly. All 
stages prey on other mites and on 
small insects. 


The red beach mite, Hrythreus arenicola 
(Hall),°is a rather large bright red mite 
0.78 mm. long, thickly covered with fine 
feathery hairs. It is common on the ocean 
beaches of Southern California, running 

rapidly over the dry hot sand above the 
high-water mark in search of prey. 

Erythreus arvensis Banks is a large bright 
red, hairy mite occurring in Utah and neigh- 
boring states. It feeds upon small insects 
and has been observed devouring the eggs 
of the alfalfa weevil, Phytonomus posticus f 
(Gyll.).8 - 

Hirythreus gracilipes (Banks) is a bright Fic. 22.—The red orchard mite, Erythreus 
red mite, 1 mm. long, clothed with simple _posticatus Banks. Last joint of palpus left 
spines of the same length, predaceous on _ above; tarsus left below. 
small mites and small insects. The writer 
has found this abundant on prune trees infested with the common red spider, Tetrany- 
chus telartus (Linn.) and Italian pear scale, Diaspis piricola (Del Guercio), upon which 
it was feeding. It also attacks the San José scale. The distribution includes California 
and Oregon. 

Erythreus moestus (Banks) is a bright red, hairy mite 1.2 mm. long, which is often 
abundant on citrus trees in Southern California. It attacks young black scale and 
other small insects. 

The red orchard mite, Hrythreus posticatus Banks (Fig. 22), is a bright red mite which 
often assumes a purplish color in the older forms; 1.5 to 2mm. long; body covered witb 


1 Jour. Econ. Ent., 10, 1917, p p. 499. Orig. desc. 
2P.C. Jour. Ent. and Zodl., 6, 1914, p. 57. Orig. dese. 
3N. Banks, Rept. 108, U. 8. Dept. Agr., 1915, p. 38. 
SNE Banks, Rept. 108, U.S. Dept. Agr., pp. 38-41, 1915. 
Ery g cues ‘species was described in the genus Rhyncholophus which is now replaced by 
t 
é ‘Bul 112, Bur. Ent., U. 8. Dept. Agr. 1912, p. 33. 
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‘long hairs. This species is common in citrus and deciduous fruit orchards throughout 
California and feeds chiefly upon the eggs and young of the armored scales including 
red scale, yellow scale, purple scale, Italian pear scale, and San José scale. 


TROMBIDIID2. Harvest Mites or Chiggers. f 

These are red mites with two rather distinct body divisions, the cephalo- — 
thorax bearing the first two pairs of legs, and the abdomen bearing the 
last two pairs; mandibles chelate; last joint of the last pair of legs not 
shorter or only slightly shorter than the penultimate joint; body hairy; — 
palpi swollen, 5-jointed; legs 7-jointed; 2 claws. These mites, like the 
preceding family, are predaceous. The larve are commonly taken on 
insects and in many localities they often attack humans causing an irri- 
tating rash. This is particularly true in the Middle Western and Southern ~ 
States during haying season. These annoying larve are variously known — 
as chiggers, red bugs, and by many other names, but rarely attack man in 
the Western States. 


The locust mite, Hutrombidium trigonum (Hermann) (Ottonia locustarum Walsh),! 
is the common locust mite of the United States and Europe. It is a large bright red 
species. The young are distinguished by the bifurcated coxal spurs and the four trans- 
parent lobes on the cephalic border of the front dorsal shield. They are often taken 
on the body and wings of grasshoppers, crickets, katydids, and. mantids, and do not 
attack humans. The adults feed upon grasshopper eggs. In the West this species has 
been recorded only from Oregon, but it is probable that the mite frequently taken on 
grasshoppers in California is the same. , 

The little angel, Trombidium magnificum Lec.,? is a large, dark, red, hairy species 5 
to 8 mm. long often appearing in immense numbers after rains on the mesas of Arizona, — 
New Mexico, Texas, and Mexico. The Mexicans call them ‘‘angelitos,” little angels. — 

The superb mite, Trombidium superbum Banks,* is similar to T. magnificum Lec. 
but has several patches of white hairs on the dorsum causing it to appear spotted white. 
It occurs in Arizona, New Mexico, and Texas. 

The Pacific red mite, Trombidium pacificum Banks, is a small dark red species 2.2 mm. 
long, occurring in ants’ nests and under stones in California, Oregon, and Washington. 


PARASITIDE (GAMASID). Parasitic Mites. 

These mites have hard, coriaceous bodies; rather short legs; are eyeless; 
normally with chelate mandibles which often may be completely with- 
drawn into the body; hypostome evident and bifid; thin plate above the 
mouth known as the epistome is present. 

Most of the larve are six-legged, but in Pteroptus they are bern with 
eight legs. Some of these mites are parasitic on beetles and other insects, 
others occur in ants’ nests, a few species attack birds, while still others © 
live on decaying animal or vegetable matter or on fungi and other minute © 
plants. The food of many is unknown. 

The chicken mite, poultry mite, red mite, or roost mite, Dermanyssus 
galline (De Geer) * (Fig. 23), isasmall red, pear-shaped mite, 0.6 to 0.9 
mm. long which is a serious pest to poultry and often attacks people 
working about poultry houses. The mites hide during the day in cracks 
or crevices under the roost supports, in the nests, litter, and other places 


| 
J 
E 


1H. E. Ewing and A. Hartzell, Jour. Econ. Ent., 11, 1918, p. 262. Banks lists this 
as Microtrombidium locustarum (Riley). 

2 Proc. Acad. Nat. Sci. Phil., 1852, p. 145. Orig. dese. : 

3 Proc. Ent. Soc. Wash., 12, 1910, p. 2. Orig. desc. 

4H. P. Wood, Bul. 553, U. S. Dept. Agr., Aug. 10, 1917. 
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in the poultry houses and yards, where the small white eggs are laid, 

and the young and adults come forth to attack the fowls at night. They 
breed rapidly and unless controlled make the houses uninhabitable. It 

is a cosmopolitan pest found throughout the world, but is more trouble- 

some in the warmer regions. The 

fire ant, Solenopsis geminata Fab., ENN ' oP 

is reported by Wood as destroy- 

ing these mites. For control see 2 \v 


chicken tick. 


_The bird mite, Dermanyssus hirun- ara \\ Ov ip Me i 
5 Y 

dinis (Hermann), is larger than the aN H 5 2 be 

chicken or poultry mite, averaging “SN \\ adhe [i (2 

from 1 to 1.4 mm. in length; otherwise wy UP LY, LO 


it appears much the same and is just 
as troublesome to poultry. 

The fly mite, Macrocheles musce 
Ewing,! is a very small, dark yellowish- 
aon ee str ae a a 
the ventral surface at the base of the 
abdomen of the house fly, Musca i, al = 
domestica Linn., and is carried about Zf rr | SS 
while feeding on the host. It is re-  . { } Ss \\ 

- ported from Oregon and New York, but a N 
undoubtedly has a wide distribution. @ A \ \ , 


_ The predaceous mite, Sejus pomi 

Parrott, is a pale, oval species 0.4 mm. \\ : 
long, depressed above, and sparsely \ fs 
covered with short curved hairs. It is d \. / 

‘an important predator on many inju- ne 
rious mites, destroying the eggs, young, 
and adults of such species as the red F1q. 23.—The chicken mite, Dermanyssus galline 

spider, Tetranychus telarius (Linn.), (De Geer). 
the two-spotted mite, 7’. bimaculatus 
Harvey, the yellow mite, 7. flavus Ewing, the European red mite, Paratetranychus 
pilosus C. & F., the pear leat blister mite, Eriophyes pyri (Pagen.), the filbert bud 
mite, H. avellane Nal., and others. 

‘It occurs in the Pacific Coast States, Oregon, Washington, and California, and in 
the Eastern part of the United States. 

Hypoaspis armatus Wwing? is a very small, light yellowish-brown mite 0.27 mm. 
long, which occurs on the leaves of citrus trees in Southern California, where it probably 
feeds upon young scale insects. 

The mouse mite, Parasitus frontalis (Banks),* is pale yellowish with a reddish stripe 

on each side meeting in front; curved dorsal spines; second pairs of legs much enlarged 
to grasp hairs of host; length 1.3 mm. It infests the mouse in California. 

Parasitus californicus (Banks) ‘ is light yellow with paler legs. It preys on mites, 
springtails, and other small insects and occurs in California. 

_ Hologamasus inornatus Ewing is common on red clover in Idaho and feeds on the 
~brown mite, and other mites. 

_ The fungus mite, Uropoda essigi Banks, is a small, smooth, shining, hard mite, oval 
convex in shape and dark brown in color. The legs are short and armed with short 
stout spines. The mites move slowly and have been taken by the writer on the fruit 
of avocado which was on the ground and somewhat molded, and at the bases of 

aster plants among the decaying leaves at the surface of the ground. It occurs in 
Southern California and feeds upon fungi. 

“pyre 1 int. News, 24, 1913, p. 452. Orig. dese. 

2 Jour. Econ. Ent., 10, 1917, p. 499. Orig. dese. 

3 Proc. Ent. Soc. Wash., 12, 1910, p. 3. Orig. dese. 

The genus Gamasus is antedated and replaced by Parasitus. 
4 Proc. Cal. Acad. Sci., 3, 1904, p. 368. Orig, desc. 
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ORIBATIDZA. Beetle Mites. if ; 
These mites are characterized by having a hair or sete arising from 
a pore near each posterior corner of the shoulder of the cephalothorax. 
They are coriaceous, shining, and convex oval, and because they resemble 
minute beetles, are known as beetle mites. They are often very dark in 
color and normally occur on the ground among decaying vegetation, wet 
leaves or moss on decaying logs, and on the trunks of trees. As a whole 
they are of little economic importance, although some species are in- 
jurious to grass and grain crops. Their frequent occurrence in green- 
houses and orchards warrants the inclusion of the commonest species. 


The tree mite, Galumna arborea Banks, is an oval, robust, shining dark brown mite. 
It is often abundant on trees and shrubs growing in greenhouses, lathhouses, and nur- 
series, as well as in the orchards. The mites collect in large numbers in the fall and 
early winter in protected places usually at the bases of the leaf petioles or on the bark, 
and probably feed upon fungous material, as no damage results from their presence. 
It occurs in Southern and Central California. 

Oribella modestus Banks occurs under the bark of walnut, fruit, and other trees in 
California. ; 

Eremeus modestus Banks} is a dark reddish-brown species abundant among the 
lichens on the trunks and limbs of citrus trees in Southern California. 

The hieroglyphic mite, Hermannia hieroglyphica Hall,? is brown with black markings 
The dorsum is roughly and deeply sculptured. It has been taken ‘under black scale on 
citrus trees of Southern California, where it was evidently in hiding. 


TARSONEMID. Soft-Bodied Mites. 

This small family includes mites of great importance to animal and 
plant life, which they attack. The bodies are soft, flat, pale in color, 
and clothed with few rather stout spines. The mouthparts are suctorial 
and the palpi barely visible. ; 

The legs are short, the first two and last two pairs widely separated, 
composed of five or six segments, the front tarsi with one claw, the re- 


mainder with two claws and often a sucker. 


The ventricose mite, Pediculoides ventricosus (Newport), is the most troublesome to 
man, although it is often very destructive to certain insect pests. The mites are pale 
yellow, the largest being less than 1 mm. long. The male retains its slender shape, but 
the female, which is ovoviviparous, swells to an enormous spherical body due to the 
development of the eggs in the abdomen. The young not only hatch within the female, 
but attain their complete development therein so that they mate shortly after birth. 
Normally the mites feed upon insects and are commonly found in stored grain products, 
attacking the larve of the Angoumois grain moth, Sitotroga cerealella (Oliv.), the granary 
and the rice weevils, Sitophilus granarius (Linn.), and S. oryza (Linn.), Thecodiplosis 
piniradiate (S. & M.), and the joint worms, Harmolita spp. and their parasites, the larvee 
of the bean and pea weevils, the larve of many wood-boring beetles, the parasites of 
coccids, and in fact a very great variety of insects. From these sources the mites find 
their way to people and cause severe itching and pain by producing lesions of the skin. 
Men working in the harvest fields or handling stored grain are often seriously attacked. 
In the rearing of hymenopterous parasites for the control of scale insects in California 
this mite not only destroyed all of the parasites in some insectaries, but also attacked 
the attendants. 

The mites may be controlled in granaries and storehouses by fumigating with carbon 
disulfid, sulfur fumes, and hydrocyanic acid gas. Mercurial ointment is recommended 
for treatment of infested humans. 


1 Proc. Ent. Soc. Wash., 12, 1910, p. 9. - Orig. dese. 
. 2 P.C. Jour. Ent., 3, 1911, p. 646. Orig. desc. 
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| The grass mite, Siteroptes carnea Banks,} is a slender, bright red mite, 0.28 mm. long. 
_ with stout legs and tarsi ending in three forked claws. It is often present in enormous 
numbers on grasses producing ‘‘silver top,” in New Mexico, Utah, and Colorado. ~ 

The cyclamen or pallid mite, Tarsonemus pallidus Banks (T. approximatus Banks),? 
is a plant infesting mite of considerable importance as a greenhouse pest. The mites 
are pale transparent green, elliptical, with mouth parts projecting slightly in front, 
female 1.1 mm., and the males 0.75 mm. long. The females are oviparous and par- 
thenogenetic. The eggs are elliptical, pearly white, and laid in masses in moist dark 
places usually in curled or distorted leaves. The young are transparently white and 
mature rapidly. The young and adults feed upon the leaf and flower buds and upon 
the young tender leaves, causing discoloration, curling, and distortion. The injury 
to the plants and flowers results often in great loss to the grower. The adults are 
present in the greenhouses throughout the year, but are most abundant in the winter. 
The chief injury in greenhouses in most places is to cut and potted flowers such as 
cyclamen, snapdragons, geraniums, and chrysanthemums. As a pest to such the mite 
is known in different parts of the United States. In the West it is recorded from Cali- 
fornia, Oregon, and Washington. In Southern California, however, the mite occurs 
in the citrus orchards but is not a pest. J. F. Lamiman has found it injurious to straw- 
berry plants at Berkeley, California. 

Control in the greenhouses may be effected by using a 1% lime-sulfur solution with 
the addition of casein or flour paste as a spreader. Tender plants may be more safely 
treated with tobacco and soap, 1 part of 40% nicotine sulfate to 600 parts of water, 
with the addition of 5 pounds of fish oil soap to 100 gallons of above. 

Tarsonemus assimilis Banks? is closely related to and may prove to be 7’. pallidus 
Banks. It occurs on citrus trees in Southern California and though reported from red 
scale it is probably a plant feeder. 


TYROGLYPHIDZ.* Cereal Mites, Root Mites. 

This is another small family of mites, which are chiefly injurious to 
cereal and food products and plants. They are mostly very minute, 
almost colorless, with the body clothed with a few long spine-like hairs, 
The legs end in one claw and usually a sucker. During most of the life 
the mites are free moving, but there is a resting migrating stage or condi- 
tion known as the hypopus during which they take no food. In the hy- 
-popial stage there is a definite area of suckers on the venter by which the 
mite attaches itself to insects for transportation. After arriving at a 
suitable place it releases its hold, molts, feeds, and develops into the 
adult. Several of the cereal-infesting mites also attack humans handling 
such materials, and produce a severe dermatitis called “grocers’ itch.” 

The mites which infest cereals and cereal products, dried fruit, and: so 
forth, require a considerable amount of moisture for development, and 
articles kept dry or stored in a dry, well ventilated place are less suscep- 
tible to attack than if placed in dark damp places. The use of heat at 
135° F. is very effective in the control of the mites. Carbon disulfid 
appears to be the best fumigant because the heavy vapors readily pene- 
trate through sacks of compact grain or flour and is specially recommended 
_ for grain in bins. 

1 Proc. Ent. Soc. Wash.,:7, 1905, p. 140. Orig. desc. This mite is placed in the genus 
Pediculoides by some authors. : 

2 Proc. Ent. Soc, Wash., 4, 1898, p. 295. Orig. desc. 

N. Banks, P. C. Jour. Ent. and Zodl., 6, 1914, p. 60. T. approximatus Banks. Orig. 
desc. The male of this species appears sufficiently distinct to consider it a separate 
Peay aan, Bul. 208, Maryland Agr. Exp. Sta., June, 1917. 

G. F. Mozenette, Jour. Agr. Research, 10, No. 8, Aug. 20, 1917, p. 373. 

' §P.C. Jour. Ent. and Zodl., 6, 1914, p. 60. Orig. desc. 
4 Nathan Banks, Tech. Ser. No. 13, Bur. Ent. U.S. Dept. Agr., 1906, 
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The rat mite, Histiostoma tarsalis Banks,! occurs in nests of rats in California. The ~ 


hypopial stage attaches to the rat flea, Ceratophyllus fasciatus (Bosc.), for transporta- 
tion from nest to nest. 

The dried fruit mite, Carpoglyphus passularum Hering, is a pale white species 0.40 
to 0.50 mm. long, of European origin, which is being distributed in this country and 
occurs in California. It lives in and feeds on dried fruits such as figs, raisins, apples, 
prunes, as well as cured hams, and even the pollen paste of bees. 

The cereal mite, Tyroglyphus americanus Banks? (Fig. 24), is a pale mite from 0.27 
to 0.40 mm. long, with hairs at the posterior end of body nearly as long as the body, 
It is common throughout the country and infests 
grain and cereal products, flax, mustard, cotton 
and other seeds. It occurs on stored lemons and 
on decaying plums, prunes, oranges, and lemons 
in Southern California. i 

The grain mite, Tyroglyphus longior Gervais, 
has the long body hairs plumose and long tarsi. 
Like the former species it also attacks grains and 
cereal products as well as drugs, seeds, cheese, 
dried fruits, and prepared foods of animal and 
vegetable origin. It is an introduced European 
species. A variety castellani Hirst., infests copra 
in the orient, and produces “‘copra-itch”’ on hu- 
mans handling copra materials. It is likely to 
be met with in shipments of such products coming 
into our Western ports. 

The cheese mite, T'yroglyphus siro (Linn.), is 
commonly found infesting cheese, but also attacks 
flour, and cereal products, dried meats, and mat- 
tresses and upholstery stuffed with hair. It often 
attacks the hands and arms of grocers and pro- 
duces a dermatitis known as ‘grocers’ itch.” It 
is a European species common in America. Be- 
sides fumigation as recommended for 7’. ameri- 


canus Pans whole ,cheeses infested may be - 


cleaned by dipping in or painting with carbon 
disulfid and fumigating the storeroom with the 
same. 

The mushroom mite, Tyroglyphus lintneri Os- 
born, is 0.30 to 0.88 mm. long with simple body 
spines. It is at times a very serious pest to mush- 

Fic. 24.—The cereal mite, Tyroglyphus Tooms, is very easy to distribute with the spawn, 

americanus Banks. (After Quayle.) and difficult to eradicate. It occurs in the Hast 

and in California and Oregon. In Southern Cali- 

fornia it is at times abundant on citrus trees. Cleaning the beds and sterilizing the 

new dirt and manure, and the use of clean spawn are important, The use of a 2% 

solution of commercial lime-sulfur solution readily destroys the mites if applied directly 
to the beds with a sprinkling can or a sprayer. 

The flour mite, Aleurobius farine (De Geer),* has but few short body hairs. It is a 
cosmopolitan species common in flour, cereals and cereal products, cheese, seeds, mus- 
tard, peas, and is often a serious pest in flour mills, granaries, and warehouses where 
such materials are manufactured or stored. It is also responsible for a dermatitis in man. 

Members of the genus Monieziella are predaceous on mites and small insects, 
chiefly scale insects. Monieziella angustus Banks is three or four times as long as 
wide, averaging 0.30 to 0.35 mm., and with short legs. It is common in central Cali- 
fornia feeding upon scale young insects, chiefly the ivy or oleander scale, Aspidiotus 
hedere (Vall.) and the greedy scale, Aspidiotus camelliew Sign. Monieziella bipunctata 
Ewing is pale yellow with brown markings, 0.22 mm. long with a pair of long posterior 
sete. It occurs in Oregon. 


1 Proc. Ent. Soc. Wash., 12, 1910, p. 12. Orig. desc. 

2 Tech. Ser. No. 13, Bur. Ent. U.S. Dept. Agr., 1906, :p. 16. Orig. dese. 

8 This species has been separated from the genus T'yroglyphus because of the enlarged 
front. legs of the males. , 
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Histiogaster xylophaga Banks ' is a small elongated species with no long tarsal hairs 
and with the front legs larger than the hind. It burrows in the decayed stems of al- 


 falfa in Arizona, 


: 


4 


The bulb or eucharis mite, Rhizoglyphus hyacinthi Boisd. (R. echinopus F. & R.) 
(Fig. 25), is usually white but frequently has two large amber or Broahich spots on the 
body. The length varies from 0.55 to 0.75 mm. The mites are usually found in colonies 
and because of their oval shape and sluggish movements are often mistaken for eggs. 
Most often they occur in rotted areas under or above ground, always away from the 
light. They are responsible for serious injury to many plants and particularly to bulbs 
such as freesia, hyacinth, lilies, narcissus, and onions; and also woody stems under 
ground like asparagus and peony. Besides the actual damage by burrowing into the 


Fie. 25.—The bulb mite, Rhizoglyphus hyacinthi Boisd. A-C, adults; D, hypopial stage; 
d, underside of abdomen of D to show suckers; E, leg. 


; oa the mites carry fungous and bacterial diseases which often do a great deal 


more damage. This mite is cosmopolitan and has been distributed throughout this 
country on bulbs. It is chiefly a greenhouse pest in Eastern States, but along the 
Pacific Coast it occurs on many bulbs and plants in the fields and gardens. Thoroughly 
drying out the bulbs after dipping in a 2% lime-sulfur solution for 30 minutes cleans 
them under most conditions. ; 
' The elongate mite, Rhizoglyphus elongatus Banks, is a small white mite occurring on 
the roots of grapevines in California, associated with phylloxera. Bienen 
Rhizoglyphus longitarsis Banks var. californicus Hall has been reported injurious 


_ to the bark of apple trees in Southern California.? This injury, however, seems doubtful. 


1 Proc. Ent. Soc. Wash., 14, 1912, p. 98. Orig. desc. : 
_ ?H.V. M. Hall, P. C. Jour. Ent. and Zool., 4, 1912, p. 751. Orig. dese. 
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The root mite Rhizoglyphus rhizophagus Banks,! is of much the same appearance, 


but somewhat larger than the bulb mite, varying from 0.65 to 0.80 mm. long, and has | 


longer tarsi and larger front legs. It occurs on the roots of apple trees in Montana, 
cottonwood stumps in Missouri, on the crowns of red clover, and on potatoes in Idaho, 
and on onions and grape roots in California. 


The balsam root mite, Rhizoglyphus sagittate Faust,” is a pale yellow mite, much like Y 


the two preceding, which feeds upon the tender leaves of the balsam root, Balsamorrhiza 
sagittata in Montana. 

The beet mite, Rhizoglyphus tarsalis Banks, occurs on sugar beets, in dried figs, and 
in the nests of ground bees in California.* 


CANESTRINIIDA. Insect Mites. 


This is a small family of mites which are parasitic on insects. The - 


bodies are robust, the legs short and ending in a sucker, the mandibles 
are chelate and retractile, the palpi simple and filiform. Many of these 
mites occur on beetles. A single species in our district feeds on the eggs 
of scale insects. 


The coccid eating mite, Hemisarcoptes coccisugus Ligniéres (Acarus malus Shimer), 
occurs in Europe, Canada, and the Eastern States, and has been introduced into British 
Columbia. It feeds upon the eggs or young of the oyster shell scale, Lepidosaphes 
ulmi (Linn.), the San José scale, Aspidiotus perniciosus Comst., and others. 


ANALGESIDA. Bird Mites. 

The bird mites form a large family of which there are large numbers in 
all regions, although little is known concerning the individual species. 
Collectively they are small, soft-bodied, somewhat wrinkled mites, with- 
out eyes, with long and short bristles on the body and legs. Some larve 
have but 4 legs but most have 6 until after the first molt. They live on 
birds, feeding on the epidermal scales, feathers, and so forth, and are not 
considered as pests, although when present in great numbers they must be 
annoying to the host. 


Proctophyllodes reticulifer Trouessart, Pieronyssus bifurcatus Hall and Analges cremi- 
donotus Trouessart occur in California. 


LISTROPHORIDZ. Hair-Clasping Mites. 


These very small mites appear much like the bird mites and live on | 


small mammals. 


The beaver mite, Schisocarpus mingaudi Trouessart, occurs in the West having been 
reported in Washington and California and undoubtedly occurs in neighboring states 
as well. It is an ectoparasite on beaver. The males have the third pair of legs much 
enlarged and the last pair very small, and while the nymphal female has but one pair 
of legs, the mature female has the normal four pairs. 


SARCOPTIDZ. Itch, Sarcoptic, or Scab Mites. 

The itch mites are minute, white, somewhat flattened hemispherical 
in shape, with undivided body and minute transversely striated surface, 
embracing a few hairs and bristles. The legs are short and the two an- 
terior pairs are distant from the two posterior pairs. The palpi are short, 
three-jointed, and close to the rather prominent rostrum. ‘These mites 
are ectoparasitic on mammals, including man, and on some birds. The 

1 Tech. Ser. 13, Bur. Ent., U. S. Dept. Agr., 1906, p. 21. Orig. dese. 


2 Entom. News, 29, Nov., 1918, p. 336. Orig. dese. 
5 Tech. Ser. 13, Bur. Ent. U. S. Dept. Agr., 1906, p. 20. Orig. dese. 
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_ females burrow into the skin and the young hatching from the eggs make 
other burrows causing a serious itching diseased condition in man known 
as acariasis and in domestic animals as scabies and mange. Their work 
not only produces serious disorders in and under the skin, but causes 

the hair and wool to fall out and greatly lessens the vitality of the host. 


_ The itch mite, Sarcoptes scabiet hominis (Hering),! attacks human beings and causes 
_ great annoyance. It is not present, however, except under unusual or unsanitary 
conditions, as in city slums and in armies. Cleanliness is a sure preventive. It is con- 
trolled by first scrubbing with soap and hot water and then making several applica- 
tions of sulfur ointment. The clothing should also be boiled. Dogs, ferrets, and rab- 
bits are also infested by the same mite. 


aati eee 


Fic. 26.—The horse mange mite, Sarcoptes scabiei equi Gerlach. (After Herms.) 


The Norwegian itch mite, Sarcoptes scabiei crustose Fiirstenberg, causes a coarse 
hard crust of the skin. It infests humans but is very uncommon in this country, al- 
though well known in-many parts of Europe. 

The horse mange mite, Sarcoptes scabiei equi Gerlach? (Fig. 26), infests the horse, 
ass, mule and is transmissible to man, for a short time. It causes dry mange, symp- 
tomatic mange or epizoétic mange, which starts at the withers and spreads to the 
sides, back, shoulders, and neck. It is cured by dipping the entire host three or four 
times in commercial lime-sulfur and nicotine dip or in miscible oil or crude oil emul- 
sion or in coal-tar-creosote dips. 


1 Cecil Warburton, “Sarcoptic Scabies in Man and Animals.” Parasitology, 12, 1920, 
p. 265. 
Pp. A. Buxton, Parasitology, 13, 1921, p. 146. 

The sarcoptic mites burrow into the skin of the hosts while the psoroptic mites do 
not burrow. 

2P. A. Buxton, Parasitology, 13, 1921, p. 114. 
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The dog mange mite, Sarcoptes scabiei canis Gerlach, attacks the dog and may be 
acquired by man. It is particularly bad on long-haired dogs and those having damp 
sleeping quarters and invades the head and any part of the body. It is likely to occur 
on dogs anywhere. 


The hog mange mite, Sarcoptes scabiei swis Gerlach, attacks the hog and is commu- || | 


nicable to man and dog, but soon dies on all excepting the hog. It is the largest Sar- 
coptid, being from 1/50 to 1/60 inch long. It may start on any part of the body and 
cover the entire surface, but is more often found on the head around the eyes, ears, 
and nose. It is spread by direct contact and is controlled by coal-tar-creosote or mis- 
cible oil dips. 

The sheep sarcoptic mite, Sarcoptes scabiei ovis Megnin, causes black muzzle or face 
mange and attacks parts free from wool, chiefly the face, but may also occur between 
the forelegs, on the leg joints, and on the belly. It must not be confused with the 
psoroptic mite which causes sheep scab and is much more serious. 

The bovine sarcoptic mite, Sarcoptes scabiet bovis,! does not appear to be a well-defined 
species, although such a mite occurs on cattle throughout this country and works on 
the inner surfaces of the thighs, root of the tail, brisket, and may even cover the entire 
body surface, causing a dry and hard scabby skin. It is controlled as is the horse mange 
mite. During the year 1925 over 200,000 cattle were dipped in Arizona alone for the 
control of this mite. ; 

The sheep scab mite, Psoroptes communis ovis Hering,” is a small mite which does not 
burrow into the skin, but which is the greatest pest which sheepmen have to deal with. 
With its sharp mandibles it punctures the skin and starts the blood which forms the scab. 
The mite works around and enlarges the scabby areas. The wool sticks together in 
greasy masses. Heavy losses of sheep due to its attacks occur in autumn or early 
winter. It occurs throughout the world and is found in the United States and in some 
of the Western States, but quarantine and dipping campaigns have largely eradicated 
it in this country. It is combated by dipping twice at intervals of from 10 to 14 days 
in warm lime-sulfur or in nicotine and sulfur dip. Professor C. P. Gillette has used 
8% kerosene emulsion effectively in Colorado. The miscible oils should be valuable 
for this purpose. During 18 months ending July, 1922, the California State Dept. of 
Agriculture announced that the disease necessitated the dipping of 2,102,000 sheep 
at a cost of $105,000.00 in California alone. 

The symbiotic scab or tail mange mite, Chorioptes bovis equi (Hering), like the psorop- 
tic mites does not burrow in the skin. It is most often found around the tail and causes 
tail mange which spreads slowly, but may also occur on the legs and is transmissible 
to all cattle. It is much less common and important than common scab and should 
receive the same treatment. This mite is also listed by J. Lamarre,* as the horse hock 
mange mite, Chorioptes equi Gerlach, which infest the hocks of horses producing great 
irritation and causing the hair to fall and sores to follow. Asa cure Banks recommends 
1 part of carbolic acid to 15 or 20 parts of vegetable oil. : 

The cat scabies mite, Notoedres minor Fiirst. var. cati (Hering), begins on the ears and 
head of the cat and may invade the whole body. It may infest dogs and is communi- 
cable to man for a short space of time, but soon dies out. S. B. Freeborn has found it 
seriously infesting and even killing wild gray squirrels in California (January 21, 1921). 

_ The chicken body or depluming mite, Cnemidocoptes levis Railliet (C. galline Railliet),' 
causes body or depluming scabies of poultry and other birds. The small oval mites 
burrow at the base of the feathers causing scales, great irritation, and loss of feathers. 
The mite is most prevalent in summer and greatly reduces the vitality and egg-laying 
of chickens. Unless checked the entire flock may soon become. infested. Control 
consists in the use of dry sodium fluoride. H.P. Wood ® recommends dipping the fowls, 


ruffling the feathers while immersed and ducking the heads several times in a solution 


1M. Imes, Farmers’ Bul. 1017, U. S. Dept. Agr., Dec., 1913, p. 10. 

This variety appears never to have been officially named, so the author is omitted. 
2M. Imes, Farmers’ Bul. 713, U.S. Dept. Agr., Apr. 17, 1916. 

M. C. Hall, Farmers’ Bul. 1150, U.S. Dept. Agr., Dec., 1920, p. 10. 
Also listed as Psoroptes equi var. ovis Hering. 

3 Parasitologie des animaux domestiques, Paris, 1912, p. 936. 
Chorioptes symbiotes var. equi Railliet is also listed as a synonym. 
4C. Warburton, Parasitology, 12, 1920, p. 298. ' 
5 Jour. Econ. Ent., 12, 1919, p. 402. 
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of ?/s ounce of chemically pure sodium fluoride, 2 ounces of sulfur, 1/3 ounce of laundry 


_ soap and 1 gallon of water. This mixture also kills lice. 
| The scaly leg mite, Cnemidocoptes mutans Robin and Lanquentin, is a very minute, 


almost round, somewhat flattened whitish mite which works under the epidermal 
scales of the legs causing a deformation of the scales and spongy crusts, giving rise to 
a condition known as scaly leg or rumble foot. It attacks domestic fowls, small domestic 
birds, and wild game birds. Control is effected by dipping the legs directly in kerosene 
or distillate or by using 1 part of kerosene to 2 parts of vegetable oil. 


CYTOLEICHIDA. Lung Mites. 

This is a small family containing but few species of very small soft 
mites closely related to the Sarcoptide, but have smaller mouth parts. 
One species, the California ground squirrel mite, Cytoleichus banksi Well- 
man and Wherry,! occurs in California and the West. It is convex oval 
with faint corrugations on the epidermis and is 0.20 mm. long and 0.15 
mm. wide. It occurs in great numbers in ‘small, grayish, rounded, slightly 
raised tubercles on the lungs and in the deep lung tissues,”’ a single mite 


in each tubercle of the California ground squirrel, Citellus beecheyi beecheyr 
(Richardson). 


DEMODICIDA. Follicle Mites. 
These are minute transparent elongated mites with somewhat enlarged 


_ cephalothorax, with 3-jointed legs; short rostrum; and long narrow striated 


abdomen. They inhabit the sebaceous glands and hair follicles of man 
and other mammals causing swellings, tubercles, and abscesses, often 


producing intense itching. 


The follicle mite, Demodex folliculorum Simon, inhabits the sebaceous glands of man 
and is wrongly confused with ‘‘blackheads”’ on the face and other parts of the body. 
It is cosmopolitan but is rarely met with except in very unsanitary surroundings. 

The demodectic mange mite, Demodex folliculorum bovis Stiles, produces lumps on’ 
the skin of cattle varying in size from a mustard seed to a pea, or even larger. These 
lumps may spread over the entire surface and cause abscesses which break and discharge 
pus. They start most often on the neck and shoulders, and besides the severe irrita- 
tion to the host, ruin the hides for leather. It is almost impossible to remove the trouble, 
but frequent dippings as for mange will hold it in check. 

The dog follicular mite, Demodex folliculorum canis Tulk., is parasitic on the dog 
and produces small tubercles or swellings in the skin which become pustular and are 
very annoying and sometimes even fatal to the host. 

The hog follicular mite, Demodex phylloides Csokor, lives in the skin of hogs causing 


' small white tubercles the size of a pea or less, which appear to cause no irritation to 


the host. 


a ERIOPHYIDE (PHYTOPTID). Phytoptid, Blister, Erinose and Gall 


Mites. 
The members of this family are exceedingly small, microscopic mites 


_ with elongated bodies and but two pairs of legs at the anterior end. The 


——— 


bodies are made up of a short cephalothorax bearing the legs, a pair of 
short 3-jointed palpi, and the rostrum; while the abdomen, which is often 
finely striated with concentric lines, bears a number of long spines and a 
posterior truncate telson from which arise two caudal spines. At the tip 
of the abdomen is also a sucker for holding to the surface of the plant. 
All are plant feeders, some living freely upon the surface of the leaves, 


_ fruit, and tender twigs; others forming a felty surface; while many form 


1 Parasitology, 3, 1910, p. 421. Orig. desc. 
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peculiar shaped galls with an opening on the ventral surfaces of the leaves. | 
The felty areas and hairy entrances and linings of the galls are caused by ~ 


a multiplication and concentration of the surface hairs of the plant and 


act as a protection for the eggs and mites. The work is serious to plant | 


life causing malformations and often complete defoliations. The host 
plants are largely deciduous and evergreen trees and shrubs. The winter is 
spent in immature and mature stages under the bud scales. Upon the 
opening of the buds in the spring the mites begin feeding upon the tender 
leaves and continue on these throughout the summer and fall and often at- 
tack the blossoms, fruit, and limbs as well. In some cases the opening buds 
are so distorted by the great numbers of mites feeding on them in the 
spring as to be greatly enlarged and swollen, producing what is known as 


big bud which results in death for those so attacked. Practically all of — 


these mites may be controlled by lime-sulfur solution applied in the fall, 
spring, or summer. 

The eggs are spherical and laid singly or in groups, and hatch in from 
one to two weeks. The young mature in from two weeks to a month. 


There is continual breeding during the spring, summer, and fall months’ 


resulting in a number of uneven broods. The food is taken from the 
epidermal cells and is thought to consist largely of oils. Defoliation is 
not so likely to result from their attacks as is deformation and scabbing 
of the foliage and fruit. ; 
Control is best affected with dormant strength, 1 to 10, commercial 
lime-sulfur solution preferably, in the fall of the year just after the leaves 
have mostly fallen and the mites are seeking hibernating quarters under 
the bud scales; or in the spring of the year just as the buds are beginning 
to swell and expose the mites so that they may be reached with the spray. 


In either event it is necessary to spray thoroughly to drench all of the 


last year’s growth around the edges and in the tops of the trees where the 
mites are most abundant. 
There are six genera recognized by Banks which he separates as follows:! 


1.—Number of abdominal striez equal on dorsum and venter............ Eriophyes 
Number of abdominal striz on dorsum about half as many as on yenter........ 2 
2—Dorsum with middle area highly arched...................+ceeeeeeeseuene 4 
Dorsum of an even curve. 23.25.63. shese ck se dese sss ose (AB RaS: 
3.—End piece or telson of abdomen plainly separated............... Anthocoptes 
End piece or telson of abdomen not plainly separated............ Phyllocoptes 
4.—Some of dorsal abdominal strize extend backward spinelike on the side 
, P ; Oxypleurites 
Dorsal rings not extending spinelikes).. 2.0022... .. «4.4.10 eee 5 
5.—Dorsum of abdomen with two longitudinal furrows................ Epitrimerus 


Dorsum without furrows 


The writer is familiar with three of the above genera, which include a 
large number of Western species of interest and economic importance. 

The pear leaf blister mite, Hriophyes pyri (Pagenstecher) (Fig. 28), may 
be used to illustrate the general life history and methods of control. The 
work of this mite (Fig. 27), makes its presence easily distinguishable. 


‘Rept. No. 108, U.S. Dept. Agr., 1915, p. 136. Also see Bul. 288, N. Y. Agr. Exp. 
Sta., Geneva, Dec., 1906, by P. J. Parrott, H. E, Hodgkiss, and W. J. Schoene. 


| 
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- Young pear leaves are so affected as to produce reddish or dark brown 
spots which become darker with age and may be so numerous as to cover 


‘ic. 27.—Work of the pear leaf blister mite, Reiontiyes 
pyri (Pagen.), on fruit and leaves of pear. 


- the entire surface. -On the apple the lesions are 
the color of the leaves until they turn dark with 
age. The young shoots suffer most. Fruit of 
the pear is also attacked and the early lesions 
on the small pears are at first reddish, then irre 
brown, and later develop into a scab-like area. Be Ga ann oe 
The fruit becomes malformed and where the fen}. Laterel and dorsal 

_ infestation is serious a large percentage of de- aspects. 


a * 
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formed fruit occurs which becomes a total loss. The mites are very minute ~ 
and can be seen only with the aid of a hand lens or microscope. The body | 
is long and slender, transversally striated, with a few rather long hairs, and | 
is transparently white. The mites pass the winter on the trees under the i 
bud scales in an immature or mature stage. They become active in the 
spring when the buds begin to open and begin to attack the leaves just 
as soon as they appear. Weldon reports the females laying eggs under © 
the bud scales and hatch- | 


==] ing in the spring so that ‘ 
’ 


_ the young begin to work 
as soon as the buds open. 

_ Eggs are normally laid by — 
the females on the surface — 
of the leaves among the © 
leaf hairs and the feeding — 
of young and adults pro- © 
duces the erinose on the — 
leaves and the scabbing of — 
the fruit. Many uneven © 
generations appear through ~ 
the summer and fall; thus — 
_ feeding and breeding con- — 
| tinue until the leaves be- — 
gin to fall in late autumn. 
At this time the mites work — 
their way to the buds and 
| many perish with the fall- 

ing leaves. 

' The pear leaf blister — 
mite has accompanied pear — 
nursery stock to all parts — 
_ of the world and is present | 

‘wherever the trees are 
grown. It was introduced — 
into the United States 
prior to 1870 and occurs 

ee aia’ Gils in practically every state 

Fic. 29.—Galls of the linden mite, Eriophyes abnormis and in Canada. In the — 
(Garman), on linden. Western States and British 

Columbia it is very com- — 
mon and is most serious on pears grown in the warmer interior valleys. 
However it also attacks the apple, mountain ash, shad bush, and cotoneaster. 

The only recorded natural enemy is the predaceous mite, Sejus pomt 
Parrott, which is not a factor in its control. 

The control which has been well worked out and which is very success- 
ful consists in applying dormant commercial lime-sulfur solution 1 to 10, — 
or its equivalent of dry material, either during the late fall when nearly 
all of the leaves have dropped, or in the spring when the buds are be- 
ginning to open. Fall sprayings give the best results in the warmer regions - 

1 Mthly. Bul., Calif. Hort. Com., 4, 1915, p. 219. 
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because they can usually be effected without interference of rains, and 


are rapidly gaining preference over spring treatment in California, al- 


- though the latter gives good results where careful work is done. 


. 


The linden gall mite, Hriophyes abnormis (Garman) (Fig. 29), causes bright red, 
cone-shaped galls from 14 to 1/s inch long on the upper surfaces of the leaves of lin- 
den and basswood trees.1 Besides the Eastern and Middle Western States it occurs 
in British Columbia and California. i , ’ 

The filbert bud mite, Hriophyes avellanew (Nalepa) (Fig. 30), works in the developing 
buds of filberts and hazelnuts causing ‘‘big bud,” an enlargement of the buds in the 
spring of the year which often results in 
their complete destruction. Hundreds of 
mites have been found in a single bud in 
March, the infested trees producing scarcely 
any leaves and no nuts. The only infesta- 
tion occurs in a restricted area in Oregon. 
Filbert buds received by the writer swarmed 
with the bud mites and were being preyed 
upon by the predaceous mite, Sejus pomi 
Parrott. The mites were determined by Dr. 
H. E. Ewing. For control use the same 
measures as recommended for the pear leaf 
blister mite. 

The walnut blister mite, Hriophyes tris- 
triatus (Nalepa) erineus (Nalepa),? attacks 
the lower surfaces of the leaves of the Eng- 
lish walnut causing a large dense yellow or 
brownish erineum (Fig. 31), which produces 
a large blister-like swelling on -the upper 
surface and a concave area on the under sur- 
face of the infested leaves. It is a common, 
though not injurious mite throughout Cali- 
fornia and Oregon and probably occurs in 
other Western states. This mite may also 
work on the green husks of the nuts causing 
a russeting or blackening of the tissues. 
Another species confused with the above is F, 
tristriatus (Nalepa), which is pinkish rather 
than white and forms small globular galls the 
size of a pea on the upper surfaces of the 
leaves of the black walnut tree. The latter 
is recorded on walnut trees in Germany. 

' The fig mite, Hriophyes fict Ewing,’ is a 
minute, white elongated mite which over- 
winters in the buds and the fruit of the capri- sists —— 

figs and works in the fruit of edible figsduring Fic. 30.—Big bud of filbert caused by the 
the summer, All the common varieties ex- . filbert bud mite, Hriophyes avellane 
cept the black mission were found infested, (Nalepa). 


Ss GS 


_ the mites causing a faint russeting of the in- 


terior. As the fruit ripens the mites work out and often concentrate under the scales 
at the opening. As yet we can attribute no damage to them. They occur in the fig 
growing districts of the San Joaquin Valley, California, and must have been introduced 
from Europe with nursery stock. * 

The blackberry mite, Hriophyes gracilis (Nalepa), is a characteristic white species, 
which works in the developing drupelets of the Himalaya blackberry, causing an uneven 
ripening of the different drupelets of a berry or preventing the ripening of the fruit alto- 
gether, which may obtain full or even abmornal size, but remains red and unfit for 
use. So general may the infestation become that not a single berry in a patch will 
fully ripen and turn black. Only the Himalaya variety is attacked, but the distribu- 

1 The galls always open on the lower surfaces of the leaves. 

2Tt is difficult to distinguish the variety of this species from the true specific form. 

* Determined by Ewing as a new species and given the above MS. name. 


\ 
\ 
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tion of the mite occurs throughout many parts of California. It may have been in- 
troduced with the original plants from Asia. The mites hibernate in the buds and are 
with the original plants from Asia. The mites hibernate in the buds and are effectually 
controlled by applying a 4% or 8% lime-sulfur solution in the spring just prior to 
blossoming, or a spray composed of 5 pounds of wettable sulfur to 100 gallons of water 


any time throughout the summer. Hither method stops the effects of the mites at | 


once. Specimens were determined by Dr. H. E. Ewing, but there is some doubt as to 
the specific name. 

The apple leaf mite, Hriophyes malifolie Parrott, is reported in the west only from 
British Columbia. It attacks the apple leaves much like the pear leaf blister mite. 
The work is often mistaken for apple scab. The control measures are the same as for 
the pear leaf blister mite. 


Fig. 31.—Work of the walnut blister mite, Hriophyes tristriatus (Nalepa) erineus (Nalepa), 
on leaves of English walnut. 


The cottonwood mite, Hriophyes populi Nalepa, produces large irregular knot-like 
enlargements on the twigs and small limbs about the buds of cottonwood and poplars 
in the Eastern States and in Colorado. 

The plum leaf gall mite, Hriophyes pruni Schcene,! causes pimples which develop 
into galls on the leaves of American plum trees in Montana. The mites hibernate under 
the bud scales and may be effectively controlled by a dormant lime-sulfur spray in 
the late fall after the leaves fall or in the spring when the buds are opening. 

The plum twig gall mite, Hriophyes padi Nalepa, causes distortions and galls on plum 
leaves much like the preceding species, and is controlled the same way. It occurs in 
Montana.? 

The pine needle mite, Hriophyes pini (Nalepa), is often abundant and very injurious 


to the foliage of Monterey pine and Torrey pine along the coast from central to southern 
California. 


1D. B. Swingle and H. E. Morris, Bul. 123, Mont. Agr. Exp. Sta., Feb., 1918, p. 167. 
2R. A. Cooley, Bul. 102, Mont. Agr. Exp. Sta., Dec., 1914, p. 197. 


Pee to Banks, #. padi Nalepa, may possibly be the same as E. pruni-crumena 
alsh. 
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Eriophyes phleocoptes Nalepa produces round galls at the bases of the buds and new 
growth of plum trees in Europe and the United States, but is not yet found in this 

region. 

The Juniper mite, Hriophyes ramosus Hodgkiss,! is a narrow, pinkish, or dark red 
mite which greatly deforms the fruit of Juniperus pachyplea in Arizona. 

The currant gall mite, Hriophyes ribis Nalepa, is a serious European pest which at- 
tacks the buds causing them to swell and die before opening. It is particularly in- 
jurious to black currants but also attacks native varieties. It occurs in British Colum- 
bia? having probably been imported from England. English writers claim that it 
cannot be controlled with lime-sulfur, but that it succumbs to two dormant treatments 
of crude carbolic acid emulsion.? Miscible oil should also be effective. 

The maple erinose mite, Hriophyes ryder Banks, causes a pale yellow or brown erineum 
on the undersides of maple leaves. The writer has taken it in California on the broad 
leaf maple. 

The willow gall mite, Hriophyes salicicola (Banks),‘ is dull yellow or reddish with rather 
short, stout bodies 0.10 mm. long. If causes great numbers of small galls on both sur- 
faces of willow leaves, being often very abundant on the terminal shoots. It occurs 
in California and Colorado. 

The wild cotton blister mite, Hriophyes thurberie Banks,’ produces folded galls on 
the leaves of wild cotton, Thurberia thespesioides, which is often severely injured by 
it in the mountain canyons of Southern Arizona. It is feared that this mite may in 
time spread to cotton. 

Grape erinose mite, Hriophyes vitis (Landois), causes erinose of the vine. The mites 
are pale white and considerably wider anteriorly. They work on the undersides of 
the leaves producing an erineum which first appears yellow and afterwards turns various 
shades of brown. The mites hibernate under the bud scales and are ordinarily controlled 
by spring and summer applications of flowers of sulfur commonly used for mildew. 
This species is European and occurs wherever European varieties of grapes are grown. 
It is common in California and other Western States but is never a real pest. 

The David peach mite, Phyllocoptes amygdalina Banks,‘ is a short, robust tiny mite 
0.18 mm. long which feeds on the leaves of the David peach, Prunus (Amygdalus) 
dasidiana Franch, in Southern California. 

The artemisia gall mite, Phyllocoptes californica (Hall),’ causes white or pinkish swell- 
ings on the undersides of the leaves of California sage, Artemisia californica Less., in 
Southern California. 

The peach silver mite, Phyllocoptes cornutus Banks,® is a pinkish mite, 0.13 mm. long 
which lives freely and feeds on both sides of the leaves but more often on the upper 
surfaces, producing a silvering of the tissues. The results of the work may be quite 
serious at times to peach trees although the mite also attacks prune and cherry trees 
as well. It hibernates under the bud scales and can be controlled by dormant lime- 
sulfur sprays in November or in the spring. Summer sprays as recommended for the 
common red spider, Tetranychus telarius (Linn.), prove effective in controlling the 
mites after they have begun work on the leaves. This mite occurs in the Eastern 
States and in California. 

The rust or silver mite, Phyllocoptes oleivorus (Ashmead) [Eriophyes oletvorus (Ash- 
mead)]°? (Fig. 32), is the well known rust mite of the orange and the silver mite of the 
lemon. The minute yellow mites work on the surface of the fruit, leaves and the bark 
of the young limbs, destroying the oil and epidermal cells producing a russeting and 


1 Jour. Econ. Ent., 11, 1918, p. 149. Orig. desc. 

2 Can. Ent., 52, 1920, p. 136. 

3A. L. Lees, Ann. Rept., Agr. & Hort. Research Sta., Long Ashton, Bristol, 1917, 

hecy fe 
a 4 There are evidently two species of salicicola, one is Banks’ species placed in the genus 
Cecidobia and the other is EH. salicicola Garman. The western species in question is 
apparently the former. 

5 Proc. Ent. Wash., 16, 1914, p. 44. Orig. dese. 

8 Proc. Ent. Soc. Wash., 14, 1912, "p. 99. Orig. desc. 

7P. C. Jour. Ent., 2, 1910, p. 280. Orig. desc. 

8 Proc. Ent. Soc. Wash., 7, 1905, p. 141. Orig. desc. 

9Can. Ent. 11, 1879, p. 160. Orig. desc. Ashmead spells the species, oilitoorus, 
probably intending it to be otlivorus, referring to its feeding on the oil cells of the fruit. 
The above spelling, however, is the accepted form. 
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hardening of the epidermis. It was introduced into California about 1889 from Florida, 
but is of little economic importance in the State, having become established only in 
parts of San Diego County, although it has been reported in Santa Barbara County. 
It produces the characteristic silvering of the lemon, but only rarely russets the oranges 
in this State. It is effectively controlled by using either 2% commercial lime-sulfur 
solution or wettable sulfur, or a combination of these as used for the common red spider. 

The rusty leaf mite, Phyllocoptes schlechtendali Nalepa, works on the surface of the 
leaves, fruit, and bark of young growth, causing a russeting or silvering of the leaves 


Fia. 32.—The rust or silver mite, Phyllocoptes oleivorus (Ashmead). Lateral and 
dorsal aspects. 


and incrustations, and cracking of the fruit and the tender bark. Nursery stock often 
suffers at the tender tips. Pear leaves, besides being rusty and silvery, are also curled 
and blackened. Apple and pear are the preferred hosts but prune may also become 
infested. The adults are larger and broader than those of the pear leaf blister mite 
with which it may be associated. Although generally distributed in the Pacific Coast 
Region from British Columbia to California, it is a pest only in the warm and dryer 
sections. It is a European species which is also known in the Eastern part of the United 
States. The control is the same as for the pear leaf blister mite. . 

The pear leaf rust mite, Hpitrimerus piri (Nalepa), also works on the surface of the 
leaves and may be associated with the pear leaf blister mite and the rusty leaf mite. 
It is smaller than either and has the dorsum of the back highly arched. It causes a 
russeting of the leaves which may partially or entirely envelop the surface particularly 
on the undersides. Infested leaves later become blackened. The pear is the only 
recorded host. This mite like most of the other orchard infesting species was imported 
from Europe and occurs in various parts of the United States. In the West it is found 
in the warmer pear growing districts of California and is usually held in perfect control 
by the usual sprayings for the pear leaf blister mite. i) 
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CHAPTER III 
CLASSIFICATION OF INSECTS 
INSECTA or HEXAPODA (Class) 


Insects 


Subclasses and Orders 1 
APTERYGOTA (APTERYGOGENEA) (Subclass). Apterous Insects. 


1. Thysanura 


2. 


PTERYGOTA (PTERYGOGENEA) 
3. 


4, 


Collembola 


Dermaptera 


Orthoptera, 


. Isoptera 
. Zoraptera 


Embiidina 


. Corrodentia 


. Mallophaga 
. Ephemerida 
. Odonata 


. Neuroptera 


. Plecoptera 

. Mecoptera 

. Trichoptera 

. Thysanoptera 
. Anoplura 

. Homoptera 


. Hemiptera 
. Coleoptera 
. Strepsiptera 


Diptera 


. Siphonaptera 
. Lepidoptera _ 
. Hymenoptera 


| 


1. Thysanura 
2. Entotrophi 


3. Protura 
4. Collembola..... 


(Subclass). 


. Dermaptera.... 
. Saltatoria..... 


; Diploglossata. . 
. Blattaria..... 
. Phasmida..... 


. Embiodea..... 
. Corrodentia. ... 


. Mallophaga. . . 
. Ephemerida.... 
. Odonata...... 


. Neuroptera.... 
. Megaloptera.... 
. Raphidides.... 

a berlarices Sus: 
. Panorpate.... 
. Trichoptera... 
. Thysanoptera. . 
. Siphunculata. . 
. Homoptera... . 


. Heteroptera... 


. Lepidoptera... 
. Hymenoptera. . 


Largely 


Silverfish, Bristletails 
Campodeids, Japygids 


Proturids 

Springtails, Snow Fleas, 
etc. . 

Winged Insects 

Earwigs 

Grasshoppers, Katy- 
dids, Crickets 

Hemimerids 

Cockroaches 

Phasmids, Walking- 
sticks 

Mantids 

Termites, White Ants 

Zorapterans 

Embiids 

Psocids, Book Lice, 
Bark Lice 


. Biting Bird Lice 


Maryflies 

Dragonflies, Damsel- 
flies 

Lacewings 

Sialids, Dobson Flies 

Raphidids, Serpent Flies 

Stoneflies 

Scorpion Flies 

Caddice Flies 

Thrips 

Sucking Lice 

Cicadas, Leafhoppers, 
Treehoppers, Aphis, 
Scales, etc., 

True Bugs 

Beetles, Weevils 

Strepsipterans 

Flies 

Fleas 

Butterflies, Moths 

Sawflies, Horntails, Ants, 
Wasps, Bees, etc. 


1The orders in the second column are those by A. Handlirsch and are numbered 
numerically as he uses them; however, the subclasses are reversed in order. The above 
arrangement is neither chronological nor morphological, but for convenience of students. 


51 


52 


10. 


ne 


12. 


13. 


14. 


15. 


16. 


. Entirely apterous or with inconspicuous vestigial wings.............--...+--- 


. “With biting and: chewing mouth parts... 2015 0. 202 teins circ nee 


. Mouth parts retracted within the head so that only the apices are visible........ 


. Abdomen composed of 10:or 11 segments; many forms with long caudal ap- 


. Head prolonged into a beak (Scorpion Flies).................. Mecoptera p. a 


. Small soft or leathery insects, louse-like in form..................-0+-+eeeee 


. Antenne with not more than 5 joints; parasitic on birds and mammals (Biting 


Bird tee) iiee ise 5c sce one ee IR a Slee Riles vies Mallophaga p. 126 
Antennz with more than 5 joints; not parasitic (Bark and Book Lice).......... 
: Corrodentia p. 123 
. Abdomen not constricted at the base; cerci present................ yoke apo 
Abdomen constricted at the base, cerci absent (Wingless Ants and other related 
SECS) erate hai ais goacet oe rRAe ated oieiadevenia aac arr a Hymenoptera p. 756 
i Larsy 3-4 jointedmce gac..a aa eee ereitawine om ole UMMM Ge 10 
Tarsi 2-jointed, cerci not segmented. ...........-...-.0 cc ceeee Zoraptera p. 120 


INSECTS OF WESTERN NORTH AMERICA 
KEY TO ORDERS OF ADULT INSECTS 
With rudimentary or fully developed wings... ...........:.seeeseeeeeeeees 
With piercing and sucking mouth parts? ...-..... <2... seen cakes ene 


Mouth parts free, not retracted within the head......................2008- 


pendages (Bristletails and Campodeids): others with abdomen terminating 
in immovable prens (Japyeids);. «sac vie os koe eee eee Thysanura p. 55 
Abdomen composed of not more than 6 segments, with eversible sacs on the 
venter of the first segment; with or without a springing appara at the caudal 
end: (Springtails) ® a. .0 cPAR ee eG) eee chee Collembola p. 58 


Head normal; not prolonged into'a beak................+- + see eee 


Small to large insects usually with well-chitinized exoskeleton, not louse-like in 


Tarsi 3-jointed, basal joint of front tarsi swollen (Embiids).....Embiidina p. 121 


Hind legs enlarged for jumping (Wingless Katydids, etc.)......Orthoptera p. or 
Hind legs normal, not specially enlarged... i................. see 


Prothorax much longer than the mesothorax, front legs enlarged for grasping 
prey Vantids) yacircaevtcne ai aaer: caksoly a sh cdket eae eae Nee p. re 
Prothorax not greatly lengthened, forelegs not enlarged..................--- 


Cerci present, antennze with 15 or more joints..................2.cee0e++e0:> 13 4 
Cerci absent, antennze usually 11-jointed....................- Coleoptera p.369 
Cerci with more than 3 joints. ..0. 5: .2....45..+...07 0.00 9 14 
Cerci with from 1-3 joints... . cc. 4. swede eo + lie ine a 15 
Body flattened and oval; head inflexed; prothorax oval. (Blattarie) (Cock- 
FOACKES) See ashe a8 ee tere oes ae enn a Orthoptera p. 67 

Body elongate; head normal; parothorax quadrate (Grylloblattide)............. 

Orthoptera p. 67 
Tarsi 5-jointed; body long and very slender (Phasmida) (Walkingsticks) 

_ Orthoptera p- 


Tarsi 2- to 4-jointed, body not linear 


ee ee Sere oO CoO 


Front tarsi normal, not greatly enlarged. ...........0...:..0.ccneeunenenee 17 
Front tarsi with the first joint greatly swollen................ Embiidina p. 121 


25. 


26. 


27. 


29. 


30. 


31. 


32. 
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. Tarsi apparently 4-jointed, cerci with 2-6 joints; antenn usually with more than 


AMOUR NES em (GE ONTTRNCES oneyey ao Sy gic is a\raieve) sola 3s Bladul ce leotre ton # wea ese Isoptera p. 112 
Tarsi 2-jointed, cerci unsegmented; antennze 9-jointed; minute species 
Zoraptera p. 120 


. External parasites on birds and mammals...................:00ece0eeeeeee 19 
Notarssrticlonupirdsrand mammals. ...65 oct ce sigue edloe sts neces cedeee « 21 

. Body strongly compressed laterally; small jumping insects (very rudimentary 
EIN MOLeENE PresenE M(HICRS). .. .ceac cs nese ec ceceeaetan's Siphonaptera p. 624 
ESag am bee OUND LCSSOOMIALOT ALLY 2 cos oi soca 4): edness as seyehionn ida says Sajeudia sual tlaie eee eoecs 20 
. Antenne inserted in pits not visible from above (Pupipara)......... Diptera p. 523 


Antennz exserted and plainly visible from above (Sucking Lice)...Anoplura p. 192 


. Apical joint of tarsi terminating in a bladder-like .organ, well-defined claws 


Ae Maen CD TTIOS) Meme eer SEE cintas faebbs aces ¢ Gigs yale Neboe 3 Thysanoptera p. 179 
Apical joint of tarsi not bladder-like, terminating in well-defined claws (Plant 
Pycommmcalemliisept an CtCH)\) ois <i. «ifs <6-po sas tie se fo ela se ae bon wale Homoptera p. 199 
| MELA Es (ai Ryne 9 9 ee ne 23 
SHI VERE WIRY SEO cat Pearl Ree Cea ee ei 25 
PeAMdomennwien Caldal filaments. 2:2. .c Wee et eee daclec cule decided ecedueed.s 24 
Abdomen without caudal filaments (Flies)....................4. Diptera p. 523 
. Halteres absent, many veins in wings (few Mayflies).......... Ephemerida p. 139 
Halteres present, a simple forked vein in wings, minute fragile insects (most 
aa AMMA IE) CRP «hc care oie Pathos «Ma Gin Dare adie ovsigea Homoptera p. 199 
The fore and hind pairs of wings unlike in structure, the fore wings thickened, 
leathery or horny and the hind wings membranous.................0..00008 26 
The fore and hind pairs of wings alike in structure and membranous.......... 30 


The fore wings reduced to slender club-shaped appendages; minute insects 
: Strepsiptera p. 522 
The fore wings leathery except the tips which are membranous; mouth parts for 


Mpiereme and sucking (Bugs)... i066 cote tai seewine caus sees Hemiptera p. 332 
The fore wings of the same texture throughout... ............. 0.0000 e eee eeeae 27 
Fore wings leathery or horny, without veins and serving as covers for the hind 

EET tins oo e8 seuss Se SI ulus bisld lat ole clas Mlamae o Bes ee WEA 28 
Fore wings leathery or parchment-like with a network of veins.............. 29 

. The fore wings short, never entirely covering the abdomen; the tip of the abdo- 
men ending in a pair of movable forceps (Karwigs)........... Dermaptera p. 63 

The fore wings partially or completely covering the abdomen; the tip of the abdo- 
men without movable forceps (Beetles, Weevils)............ Coleoptera p. 369 


Hind wings folded lengthwise like a fan beneath the fore wings; mouth parts for 
biting and chewing (Grasshoppers, Katydids, Crickets, etc.)...Orthoptera p. 67 

Hind wings not folded; mouth parts for sucking (Aphis, Leafhoppers, Treehop- 
PrnE CHIC EIRGLCS) Bri oi cia; Sie sirusycislsnisiach vtajoyo ered Gemewn Sead Homoptera p. 199 


Wings partially or more often entirely covered with scales; mouth parts for suck- 
ing (Moths and Butterflies)........... Bitar cc Hea oMI teen Lepidoptera p. 629 
Wings transparent or thinly clothed with hairs......................00000. 32 


Mouth parts arising from the underside of the head back near the fore coxa, en- 
Ree in a jointed rostrum and for sucking................ Homoptera p. 199 
Mouth parts normally situated at the front of the head..................... 33 
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33. 


34, 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45, 
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Wings with many longitudinal and cross veins, net-veined................... 34.G 
Wings with branching veins and few cross veins, not net-veined.............. 35 a 
Tarsi with less than five joints). 2.4.02.) ca0idins. Ss... 420) eee 35, a | 
DES uss ioes (c)bokn 20 Ua See ae aR rege r Or WV Rint cIAR CeO c : Pay Rees 39 | 1 
Antennz inconspicuous, small, short, setiform.............0..20sseesseeeee 36 
Antenne conspicuous, of many forms... 0. 405.5. «oe es nae eee 37 
Fore and hind wings nearly equal in size; tarsi 3-jointed (Dragonflies, Damsel- 

F1iGS) Frets ie co Fah ay diay aust aoe Re Pha AVE A oe eee Odonata p. 141 
Fore wings much larger than the hind wings; tarsi 4-jointed (see 24) (May- 


FES) ease ere asic aN aint SIE SPEROGVOR Spee GUNN e ees fale Ephemerida p. 139 
Tarsi 2- or 3-jointed..... ne es eR SUE Teale cluiene lag di the tol cote deg at pane y ‘a 


38 | 
Tarsi 4-jointed; wings equal (Termites, White Ants)............. Isoptera p.112 — 


Fore pair of wings equal or narrower than the hind pair (see 43) (Stoneflies) 
Plecoptera p. 166 

Fore pair of wings larger than the hind pair (see 41) (Bark Lice, Book Lice) 
Corrodentia p. 123 

Abdomen with long, filiform, many jointed caudal filaments (see 24, 36, 45) (cer- 


tain) Mia yflies io oa facets sie ane eitens cm coe ka ice enet ere Neeson nae Ephemerida p. 139 
Abdomen without long, many jointed caudal filaments..................... . 40 
Head prolonged into a beak (Scorpion Flies).................. Mecoptera p. 170 
Head not prolonged into a beak (Lacewings)................. Neuroptera p. 151 
First joint of the front tarsi greatly swollen (Embiids)........ Embiidina p. 121 
First joint of the front tarsi not greatly swollen. ...............c0eeeeeeeenees 42 
Tarsi 25 or'3-jointed oi). 4p via be aldecs eee See ee 43 
Tarsi 4- or 5-jointed 8 oo. oe ee, caine © woe c 0s 45 
Hind ‘wings smaller than the fore wings!) ¢.)..3. 0... ).s eee 44 


Hind wings equal to or larger than the fore wings (see 38) (Stoneflies) 

Plecoptera p. 166 
Cerci present; body less than 3 mm. in length (Zorapterans)..... Zoraptera p. 120 a 
Cerci absent; body larger than above (see 38) (Book Lice, Bark Lice) 


Corrodentia p.123 
Abdomen with long many jointed filiform caudal filaments (see 24, 36, 39) (cer- 


tain May fies i055) a. Acie eens ie eae er aaa ens One Ephemerida p. at 


CC ce ac ney 


. Prothorax heavily chitinized or horny; fore wings larger than the hind wings, the 


latter with but few simple veins; mandibles well developed; palpi short (Saw- 

flies, Horntails, Wasps, Ants, Bees, etc.)................ Hymenoptera p. 756 
Prothorax parchment-like or membranous; hind wings as large or larger than the 

fore wings, folded lengthwise and with many branching veins; fore wings naked 

or thinly clothed with hair; mandibles very small; palpi long (Caddice Flies) 


Trichoptera p, 172 


CHAPTER IV 
THYSANURA (Order) } 


(Thysanos, a tassel; oura, tail) 


Silverfish, Fish Moths, Bristletails 


The members of this order have the bodies elongated, flattened, naked, 
or covered with scales; with long antenne and anal appendages; and 
with styli on the ventral surface of some of the abdominal segments. 
For the most part they are minute or fairly large, attaining nearly an inch 
in length. They are diurnal and nocturnal in habits. The smaller forms 
are usually found in damp leaf mould or in soil rich with humus, while the 
larger forms inhabit dry leaves, grass, and buildings. They are quite 
active, running rapidly and jumping when disturbed. Their food is 
largely composed of dead vegetable matter, and with the exception of 
the house inhabiting forms, are of no importance. The main families of 
the order are: 


SOM VMCOVELCU™ WIth BCBICS. . 02.5 fence gees seu bowed sce net eeuaieel geese 2 
BaaW MOG UCOVErGtLEWItI SCALED). Sons cess ss olde as dues ees pues seiqueas ose 3 

PUY COIeIMMMAMO SATU APATH,, an2sGlsic cers cas aes sare slat eas aa vase eas Lepismide 
vestlarge andsclose together... .. » cc. 6 avec eee ent ce yelde seas Machilide p. 56 

3. Caudal appendages straight, many jointed.................... Campodeide p. 56 
Caudal appendages forceps-like MS Brelic sin CLASSIC nD ny Caeser Japygide p. 56 


LEPISMIDZ. Silverfish, Fish Moths or Bristletails. 

The silver fish moth, Lepisma saccharina Linn., is a silvery-gray or 
brownish species 10 mm. long with long antenne and three long and several 
short anal appendages. It is nocturnal and inhabits buildings, venturing 
out at night and moving with great swiftness. It feeds upon starchy 
materials and often does serious damage to book bindings and other 
materials fastened with paste or glue. It is generally distributed through- 
out the country. It may be controlled by sprinkling powdered pyrethrum, 
borax, or sodium fluoride in its runways, or by using a poison bait com-. 
posed of one pint of flour and 14 ounce of white arsenic, thoroughly mixed 
with the addition of sufficient water to make a thin paste. This paste 
may be placed on tins or cards and located in cupboards on shelves and 
other places out of the reach of children and house pets. 


The fire brat, Thermobia domestica (Packard) (Lepisma), is about the same size and 
_ general appearance as the preceding fish moth, but is decidedly mottled gray in color. 

It is generally distributed and common in buildings and often favors the hot bricks 
and stones around fireplaces and ovens, thus obtaining its common name. The feed- 
ing habits and control are the same as for the silver fish moth. 


1G. C. Crampton, “The Orders and Relationships of Apterygotan Insects. Jour: 
N.Y. Ent. Soc., 24, p. 267, Dec., 191 

V. Willem, “Recherches sur les Collemboles et les Thysanoures.”? Mem. cour. Mem. 
sav. etr. Acad. Roy. Belgique, 58, pp. 1-144, 1900. 

_F. Silvestri, ‘Material for the Study of Thysanuri,’’ 12-15, Portici, 1910. “New 
Genera and New Species of Campodeid@w of America.” Portici, 1911. 
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Lepisma rubro-violacea Schétt has a reddish-wine colored body covered with brownish ~ 
scales. It is a very common species in California, Arizona, Lower California, and Mexico, 


Lepisma reticulata Schott also occurs in California.! 


MACHILIDZE. Machilids. 
Members of the genus Machilis are common and often abundant in 
dry leaves and grass during the summer and fall. There are many un- 
described species in the West. 
The orange fish moth, Machilis aurantiacus Schétt, occurs in California 
and M. orbitalis Packard is recorded in Idaho and Washington. 


CAMPODEIDZ.”? Campodeids. 

The members of this family are very small, delicate white insects with 
long antennz and a pair of long cerci. They live in the damp soil, under 
wet leaves, or in decaying vegetable matter where they feed on organic 
materials. 


The mountain campodeid, Campodea montis Gardner, has thirty or more antennal 
segments and fourteen joints in the cerci which are nearly as long as the thorax and 
abdomen. The length of-the body is 5 mm. It lives in the damp leaves and soil in 
the canyons and on the hills of Southern California. 

Folsom’s campodeid, Campodea folsomi Silvestri (Fig. 33, f), has from nineteen to 
twenty-two antennal segments and eleven segments in the cerci. The length of the 
body varies from 2.5 to 3 mm. It is recorded in California and Mexico. e 

Kellogg’s campodeid, Campodea kelloggi Silvestri, has from twenty-one to twenty- 
two joints in the antenne and from eleven to thirteen joints in the cerci. The body 
is 3.3 mm. long. It occurs throughout California. 

Wheeler’s campodeid, Haplocampa wheeleri Silvestri, has from sixteen to nineteen 
joints in the antenne and but eight in the cerci. The length of the body is 3 to 3.5 
mm. It has only been taken on Mt. Shasta, California. 

Wilson’s campodeid, Hutrychocampa wilsoni Silvestri, has from twenty to twenty- 
one antennal joints and ten joints in the cerci.. There are large appendages on the 
claws and a peculiar flower-like pad between the claws. The length of the body is 
2.6mm. It is known to occur only in California and Arizona. 


JAPYGIDZ.’ Japygids. 

The members of this family are small, delicate, slender, flattened, 
white insects with short antenne and a pair of brown forceps-like organs 
at the tip of the abdomen. Like the campodeids they inhabit the soil 
to considerable depths as well as damp leaves, rotten logs, and are found 
under bark of dead trees and under stones. They are most in evidence 
during the early spring months. ; 


The American japyx, Japyx americanus MacGillivray, is 14 mm. long; forceps with two 
medium and five smaller tubercles on the inner margin of the right arm, and one very 
large, three medium and nine very small tubercles on the inner margin of the left arm, 
which is also broadest at the base. It occurs at Olympia, Washington. 

The large japyx, Japyx diversiunguis Silvestri (Fig. 33, e), is 6 to 8 mm. long with 
twenty-six antennal segments and a pair of large teeth near the middle and a number 
of small ones basad on the forceps. It has been taken by the writer as deep as thirty 
inches in the soil as well as from under stones and damp leaves. It ranges throughout 
California from the coast to the top of the Sierras. 

Hubbard’s japyx, Japyx hubbardi Cook, is recorded from New Mexico only. 

The Sonora japyx, Hvalljapyx sonoranus Silvestri, has thirty antennal segments, 


1H. Schott, Proc. Cal. Acad. Sci., 2d Ser., 6, 1896, p. 192. 
?R. E. Gardner, P. C. Jour. Ent. and Zodl., 6, 1914, p. 86. 


*>M. H. Swenk, “Synopsis of N. A. Species of Japyz.”’ Jour. N. Y. Ent. Soc., 
11, 1903, p. 129. 


A. D. MacGillivray, Can. Ent., 25, pp. 174, 218, 18938. 
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and forceps with a single large and a number of small teeth basad of the middle. The 
| length is 6 to 7 mm. It is common under stones in early spring in California and Arizona. 
| | The diverse japyx, Hvalljapyx diversipleura Silvestri, is much like the preceding but has 
_ only twenty-four antennal segments. It occurs in the region of Mt. Shasta, California. 

The kindred japyx, Hvalljapyx propinquus Silvestri, has from twenty-seven to twenty- 
| eight antennal segments and many small teeth almost the full length of both forceps. 
| The length of the body is 6.2 mm. It is recorded only in California. 


Fie. 33.—Thysanura. e, Japyx diversiunguis Silvestri; f, Campodea folsomi Silvestri. Col- 
lembola. a, Neanura gigantea (Tullb.); b, Isotoma bidenticula Guthrie; c, Achorutes 
armatus (Nicolet); d, Onychiurus cocklei (Folsom); g, Entomobrya laguna Bacon; h, Ony- 

ee? chiurus pseudarmatus Folsom. (a, c, d, h, after Folsom; b, after Bacon). 


CHAPTER V 
COLLEMBOLA (Order) ! 


(Colla, glue; embolon, a bar—from the ventral glue sacs) 
Springtails, Snow Fleas 


These very small, almost microscopic insects are characterized by the 
fused abdomen showing not more than six segments; antennze with from 
four to eight joints; and by the absence of caudal appendages. Many 
of them have a forked furcula or spring attached on the venter of the 
penultimate abdominal segment and folded beneath, for leaping, and are 
therefore known as springtails. On the venter of the first abdominal 
segment there is a pair of eversible sacs through which is exuded a sticky 
fluid, used to enable the insects to adhere to smooth surfaces. 

Springtails inhabit moist localities and are found in rotten logs, wet 
leaf mold, and in the soil where the immature stages live mostly hidden 
from the light. The young are usually white or colorless, but when matu- 
rity is reached and they come to the surface and are exposed to the light, 
they assume dull or very bright hues. The adults usually appear during 
the winter months when great numbers may be seen on the surface of 
standing pools of water or on the snow from whence comes the name 
snow fleas. So abundant are they at times as to completely cover and 
color the snow. This winter appearance is apparently a mating reaction. 
They are vegetarian in habits, normally feeding on decayed organic mate- 
rials amongst which they live, but they also at times attack planted seeds 
and young tender plants and prove to be pests in the gardens and fields 
as well as in the greenhouses. Besides their direct attacks on the plants, 
they may distribute fungous diseases. The insects may be killed in the 
soil by frequently watering with one part of 40% nicotine sulfate to 800 
parts of water. The free use of tobacco dust and pyrethrum in the soil 
is also’ of value. . 

The order is composed of a large number of:interesting members. The 
families may be separated as follows: 


aiee ee MacGillivray, ‘“N. A. Thysanura.” Can. Ent., 25, pp. 127, 313, 1893; 26, 
p. 

Harald Schott, “ Beitraige zur Kenntniss Kalifornischer Collembola.” Bihang eo. 
Svenska-Akad. Handl. Stockholm. Bd. 17, Afd. iv, No. 8, pp. 1-24, 1891; oN A. Ap- 
terygogenea.”” Proc. Cal. Acad. Sci., 2d ser. 6, p. 169 1896. 

Gertrude Bacon, “Arts. on California Collembola.’ P.C. Jour. Ent. and Zobl., 4, 
p. 841, 1912; 5, pp. 43, 202, 1913; 6, pp. 84, 137, 1914. 

. Folsom, “Subfamily Tomocerine of N.A.” Proc. U. S. Nat. Mus. , 46, p. 451, 
1914. “Subfamilies Achorutine, Neanurinw and Podurinew.’”’ Proc. U.S. ” Nat. Mus 
50, p. 477, 1916. “Subfamily Onychiurine.” Proc. U. S. Nat. Mus., 53, p. 637, 1917. 

C.F. Jackson, “Key to Families of Collembola.’’ Ohio Nat., 6, p . 546, 1906. 

The writer is indebted to J. W. Folsom for the determination of most of the following 
species. 
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RMAC AMOR MSU COVENT. 6.) c's. clea iecv was ineiecs vaya aces ¥ dlelele aales Aphoruridze 
Barone MUTE STOR ITS PMP IECSOU G0 eA c sco els. «oss /aiWlecs 610 oath her OD ajavds sna. t 6 ale bd Grated s,0,b.0°0 2 
2. Furcula arising from the venter of the antepenultimate abdominal 
REPEAL ace ee TI gia) fies a\lp Soke Glance es slele GE diesels be eins Poduridz 
Furcula arising from the venter of the penultimate abdominal seg- 
AG ELDER CR aE Ca siete yy 6c gus: oe Bieans Ole Seeniy We bes ahey wave win og Goalie Bele oun anak nave 3 
3. Abdomen elongate, cylindrical, much longer than broad ..... Entomobryide p. 61 
Abdomen globular, almost as broad as long. ..........0... 0000 cece cece eee ee ee 4 
4. Apical antennal segment long and ringed..................... Sminthuride p. 62 
Apical antennal segment short, with a whorl of hairs............. Papiriide p. 62 


J. H. Comstock places the first three families in the suborder Arthro- 
pleona and the last two in the suborder Symphypleona. The former have 
elongate bodies and the latter globose bodies. 


APHORURIDZ. Aphorurid Springtails. 
' Aphorura inermis (Tullberg) (Lipura fimetaria Packard) is known to damage the 
roots of young plants in Southern California. 

Aphorura lutea Bacon and A. montis Bacon occur in leaves in the mountains of South- 
ern California. The former is white and the latter yellow, each averaging 1.5 mm.! 

Tullbergia collis Bacon occurs in Southern California. 

_ The giant springtail, Neanura gigantea (Tullb.) (Anura gigantea Tullb.) (Fig. 33, a), 
is dark blue with robust broad flat body covered with large dark tubercles bearing 
several long hairs; antenne shorter than the head; eyes composed each of five ocelli 
on a tubercle with long hairs; and the body from 3 to 5 mm. long. It inhabits Siberia, 
Alaska, British Columbia, Washington, Oregon, and California. 

The serrate springtail, Neanura serrata Folsom, is mottled dark blue with the body 
tubercles black; antennze and head equal in length, body 2.4 mm. long. This species 
occurs in damp soil under rotten logs, stones, boards, and leaves in Oregon. 

Neanura ornata Folsom is an Alaskan species. 


PODURID#Z. Snow Fleas, Podurid Springtails. 

The citrus springtail, Achorutes citri Bacon,? is a dull steel-blue species abundant on 
the surface of pools andon decaying oranges during the winter in the citrus orchards 
of Southern California. 

The spiny springtail, Achorutes longispinus MacGillivray,’ is purplish-black, hairy, 
and from 1 mm. to 1.25 mm. long. It occurs in New Mexico. 


Fig. 34.—Eggs of Achorutes armatus (Nicolet). Specimens were taken from the soil. (Photo. 
furnished by F. H. Wymore), 


The armed springtail, Achorutes armatus (Nicolet) (Podura armata Nicolet) (Fig 
33, ¢), varies greatly in color. The young are white, while the color of the adults varies 
from dark brown, vinaceous, pale violet, greenish-gray to dark slate-blue, and a variety 
appears yellowish, marbled with purple. The eggs (Fig. 34), are transparent white 


1P. C. Jour. Ent. and Zodl., 5, 1913, p. 44. 


2 Ibid., 6, 1914, p. 166. Orig. desc. 
3 Can. Ent., 25, 1893, p. 315. 
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and oval. It is a cosmopolitan species occurring over much of our Western territory but 
has been actually reported from only California and Colorado. This common species 
lives in the soil and attacks the planted and germinating seeds of beans, peas, tender 


Fia. 35.—The seed springtail, Onychiurus 
pseudarmatus Folsom. 


greenhouse plants, particularly young ferns, 


and the young plants of wheat, rye, oats, | 


barley, and mushrooms. It is often present 


in great numbers on the surface of rain pools — 


in California in the winter and spring. 

The false armed springtail, Achorutes 
pseudarmatus Folsom,! is black or mottled 
dark blue and much like A. armatus (Nico- 
let). It occurs from British Columbia to 
Southern California. 

The wandering springtail, Achorutes viati- 
cus Tullberg, is uniform dark blue, 2 mm. 
long, with antennz shorter than the head. 
It is widely distributed throughout the 
world in Hurope, Asia, South America, and 
North America. It has been taken at San 
Francisco, California. This species is useful 
in keeping the filter sand sharp and clean 
in sewage disposal plants. 

Achorutes californicus Bacon occurs 
throughout California and has been taken 
on fungus at Berkeley by the writer. 

Bacon’s springtail, Xenylla bacone Fol- 
som,? is very dark blue or blackish with large 
anal spines; antennse and head subequal; 
length of body 1.5 mm. It occurs on pools 
of water along the highways and in plowed 
fields of Southern California. 

The maritime springtail, Xenylla maritima 
Tullberg, is grayish blue with the antennse 
shorter than the head, and the length of the 
body 1.5mm. It isa European and African 
species found in California. 

Xenylla collis Bacon and X. paludis Bacon 
are California species. 

The complex springtail, Pseudachorutes 
complexus (MacGillivray) (@nathocephalus 
complexus MacG.), is dark blue with a lat- 
eral row of pale spots; from 3 to 4 mm. long; 
8 eyes on each side; and anal spines absent. 
It occurs at Olympia, Washington. 

Ewing’s springtail, Odontella ewingi Fol- 
som, is a robust species with dark oval eye 
patches; projecting and suctorial mouth 
parts; five eyes on each side; antennze with 
4 segments and shorter than the head; and 
the body 2 mm. long. It occurs at Corval- 
lis, Oregon. 

The dung springtail, Onychiurus fimetarius 
(Linn., Lubbock), is a pure white blind 
species from 1.8 to 2.1 mm. long occurring 
in Europe, Africa, Sumatra, and North 
America. In the United States it is widely 
distributed, but in the West is reported only 
from California. 


The false dung springtail, Onychiurus pseudofimetarius Folsom, is a small slender 
white species 1.5 mm. long and closely akin to the preceding springtail. It is abundant 


1 Proc. U. S. Nat. Mus., 50, 1916, p. 490. Orig. desc. 
2 Proc. U.S. Nat. Mus., 50, 1916, p. 496. Orig. dese. 
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in damp soil, wet decaying leaves, and in rotten wood. It has proven to be injurious to 
germinating beans at Berkeley, California. It also occurs in Minnesota and Illinois. 

The seed springtail, Onychiurus pseudarmatus Folsom (Figs. 33, h and 35), is a white 
slender species 3 mm. long and with the antenne shorter than the head, It has proven 
to be a pest by destroying germinating purple vetch seed in Humboldt County, Cali- 
fornia. The species also occurs off the Alaska Coast and probably along the Pacific Coast 
from Alaska to California. 

The golden snow flea, Onychiurus cocklei (Folsom) (Aphorura cocklet Folsom) } 
(Fig. 33, d), is a minute golden yellow species 1.8 mm. long, which becomes so abundant 
on the surface of the snow in British Columbia and Alaska, as to cover it with a golden 
earpet. It also occurs on the surface of water pools. It ranges at an altitude of 2,250 
feet or more and may be found on snow as deep as two feet or even deeper, but exists 
only a few days, being carried off with the melting snow. 

The water springtail, Podura aquatica Linn., is bluish-black with antennz and legs 
reddish-brown; has 8 eyes on each side; and antennz shorter than the head. It occurs 
on the surface of standing water and along the margins of ponds and streams of fresh 
and brackish water. It is found in Europe and America, having been recorded in 
Washington in the West. 


ENTOMOBRYID. Entomobryid Springtails. 


The two-eyed springtail, Hntomobrya binoculata Schott,” is a white, very hairy species 
with the hairs on the head and prothorax enlarged at the tips. The antenne are longer 
than the head, but not as long as'the body which is 1 to 2mm. It is widely distributed 
in California inhabiting wet rotten wood and damp decaying leaves. 

The many spotted springtail, Hntomobrya multifasciata (Tullberg) (Podura multi- 
fasciata Tullb.), is yellowish with well-defined dark markings around the margins of the 
middle of the body and an anchor-shaped dark mark on the head; body 1.5 mm. long; 
antenne half as long as the body; eight pairs of eyes. It is abundant and widely dis- 
tributed throughout the United States and is common in greenhouses. 

The Laguna springtail, Hntomobrya laguna Bacon (Fig. 33, g), is an interesting species 
because it lives under rocks along the ocean beach and may be captured at low tide, 
being completely submerged at high tide. It is easily recognized by the long spatulate 
hairs which arise from the head and body. 

Other western species of Hntomobrya are: 

E. sexoculata Schott. California, Mexico. 

#. clitellaria Guthrie. California, (Minnesota). 
E. ceca Schott. California. 

#. atrocincia Schott. California. 

E. triangularis Schott. California. 

Isotoma besselsi Packard and I. bidenticula Guthrie (Fig. 33, b) occur under rocks 
at low tide along the Pacific Coast from the Arctic region to Southern California. Both 

species are from 0.75-1 mm. long and mottled dull brown. 

The marsh springtail, Jsotoma palustris (Miiller), is 2.5 mm. long, brownish yellow 
with dark transverse bands and spots; thickly covered with short, stout brown hairs; 
antenne a little longer than the head. It is often abundant under wet leaves, in wet 
soil, and on the surface of water pools throughout the United States and is common in 
the West. It also occurs in Europe and Siberia. 

Tsotoma titusi Folsom is a small dark slate-colored species very abundant on pools 
of water after rains, in California, Utah, and other Western States. 

The green springtail, [sotoma viridis (Bourlet), is dark brown or yellow, mottled with 

urple, and may appear greenish. It is a large species from 5-6 mm. long with barbed 
bales on the posterior part of the abdomen. It occurs throughout the United States. 

Additional western species of Jsotoma are: 

. elongata MacGillivray. Colorado. 

. lacustris Schott. California. 

. catena Guthrie. California, (Minnesota). 

. palustris (Miller) var. balieata Reuter. California. 
aque Bacon. Southern California. 

. aspera Bacon. Southern California. 

. minima Guthrie. California, (Minnesota). 


1J. W. Folsom, Can. Ent., 40, 1908, p. 199. Orig. dese. 
2 Proc. Cal. Acad. Sci., 2nd ser. 6, 1896, p. 169. 
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Tomocerus flavescens (Tullberg) (Macrotoma flavescens Tullb.) is yellow with purplish © 


or grayish markings. Two varieties are recognized by Folsom,! 7. americanus Schott, 


which ranges from Alaska to New Mexico and 7’. arcticus Schott, occurring in Siberia, 


Alaska, British Columbia, Washington, and Oregon. 


The common springtail, Tomocerus vulgaris (Tullberg) (Macrotoma vulgaris Tullb.), 


is a large purplish black species 4 mm. long, reported in Washington, Colorado, and the — 


Eastern States. 


Tomocerus bidentatus Folsom occurs in California and the East, and 7. minor Lub- — 


bock occurs in Washington and the Eastern States. 

Sinella curviseta Brook is opaque white to yellow with brown spots; two ocelli on each 
side of the head; and long slender antennze. It occurs in damp soil and is often taken in 
and under flower pots and in flower beds in California. It is a European species. 

The California springtail, Tritomurus californicus Folsom, is a blind yellow species often 
showing black markings where the scales areremoved. It occurs in Santa Clara County, 
California. 

Other western members of this family are: 

Templetonia quadrioculata Schott. California. 

Drepanura californica Schétt. California. 

Cyphodeirus albinus Nicolet. Europe, United States, California. 
Pseudosira domestica Nicolet. Europe, California. 


SMINTHURIDZ. Sminthurids. 


~ 


The following species have been described or listed from California by Harald Schott: 


Sminthurus etsent Schott is reddish or yellowish with black lines and markings on the 
head, thorax, and often a triangular area outlined on the posterior dorsum of the ab- 
domen. The length is 1.5 to 2 mm. 

Sminthurus luteus Lubbock. ; 


Sminthurus niger Lubbock is black with the legs, antennz, furculz, and lines on the ~ 


head white. 


Sminthurus plicatus Schott is 1 mm. long and largely white with reddish cast and with — 


dusky markings on the dorsum. 


PAPIRIIDA. Papirids. : 


The Olympia papirid, Papirius olympius MacGillivray, is reddish, spotted dark brown; 
from 2-3 mm. long; and occurs at Olympia, Washington. 

The spotted papirid, Papirius maculosus Schott, is 1.5 to 2 mm. long; whitish with 
ashy-gray or bluish markings on the legs and body and bright pale bluish antennz. 
It occurs in California. 


1J. W. Folsom, Proc. U. S. Nat. Mus., 46, pp. 457, 460, 462, 1914. 


CHAPTER VI 
DERMAPTERA (Order) ! 


(Derma, skin; pteron, a wing) 
Earwigs 


The members of this order are small or medium-sized insects with 
simple or incomplete metamorphosis and biting mouth parts. They are 
elongate, flattened, with long slender antenne, tough shiny exoskeleton, 
and a characteristic pair of strong movable forceps at the posterior tips 
of the abdomen. The earwigs are apterous or winged, the latter having 
a front pair of short, leathery tegmina or covers for the radially plaited 
hind wings which when folded may project slightly beyond the front pair. 

They are usually found on the ground under stones or leaves, bark of 
dead logs and stumps, in the grass, and are largely vegetarian in their 
feeding habits, eating decayed or living plant material, although some 
species are predaceous on other insects. 

Our native western species are of little importance at the present time, 
but an introduced species, the European earwig, may prove to be a garden 
pest in some localities. 


KEY TO FAMILIES 2 


1. Second tarsal segment prolonged beneath the third................000ceeeeuee 2 

__ Second tarsal segment not prolonged beneath the third....................44. 3 
2. Second tarsal segment expanded, cordate..................04, Forficulide 

Second tarsal segment not expanded..................00 cece Chelisochide p. 65 


3. Sixth segment of the antennz usually clavate and always fully twice as long as the 
greatest width, usually more than twice as long, and, together with the fourth and 
fifth segments, generally longer than the basal segment ee Sapa Munem Labiide p. 65 
Sixth segment of the antennz fusiform and almost never twice as long as the great- 
est width, and, together with the fourth and fifth segments, rarely longer than 
the basal. segment a ere a okes 6 Tekan hate sh eaueialad oases Labiduride p. 65 


FORFICULID 


The European earwig, Forficula auricularia Linn.*® (Figs. 36, 37), is 
a@ cosmopolitan species known in parts of North America. The color is 


. 1 This order is also known as Euplexoptera, and as Eudermaptera and by many 
authors as the family Forficulide of the order Orthoptera. 
ae aN Caudell, Jour. V..Y. Ent. Soc., 15, 1907, p. 166. Proc. U. S. Nat., Mus. 44, 1913, 


as 6 .Rehn and M. Hebard, Jour. N. Y. Ent. Soc., 22, 1914, p. 89. 
fs 2 After A. N. Caudell, Proc. U.S. Nat. Mus., 44, 1913, p. 595. Listed here as subfami- 


“SM. Hebard, Ent. News, 28, 1917, p . 323. 
D. W. Jones, Bul. No. 566, Bur. Ene: 2S. Dept. Agr., 1917. 
__E. O. Essig, Jour. Econ. Ent., 11, 1918, p. 338. 
‘A, L. Lovett, Crop. Surv. Pest. Bul., Ore. Agr. Exp. Sta. 1, No. 2, 1921, p. 78. 
B. B. Fulton, Sta. Cire,, 29, Ore. Agr. Exp. Sta. 1922. 
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various shades of brown with the wing covers, legs, and antennz paler. — 
The forceps of the males nearly equal the distance from the tips of the 
folded wings to the end of the abdomen. The length varies from 11-15, 
mm. to the tip of the forceps. It lives among the leaves on the ground 
and lays the oval pearly-white eggs in masses in the soil. The young and 
adults are nocturnal, coming forth at night to attack many kinds of plants 
including flowers, ornamentals, fruit trees, vegetables, grains, and grasses. 


Fic. 36.—The European earwig, Forficula auricularia Linn. The males have the large 
curved forceps. 


It also enters houses and may become a real nuisance. In the West the 
species has been found in Seattle, Washington, where it is reported in- 
jurious to roses and abundant in houses, and is a pest in the residential 
district of Portland, Oregon. In 1923 it was first discovered in Berkeley, 
California, and is just developing into a pest there. It also occurs in Van- 
couver, British Columbia. 

It may be controlled by. freely broadcasting, at nightfall, the poison 
bran mash as recommended for grasshoppers or by substituting a bait 
recommended by the Oregon Agricultural College composed of: 


Soditim/fluoridesbssr eer eee 12 ounces ‘ 
Molasses.4.) c Staseee eon eineremn a eee ee 2 quarts 
Wheat sbrana.) .tercaeeetiied entries 12 pounds 
Water 5.0; ss 8 pe eT ek eee 6 quarts 


Dissolve the sodium fluoride in the water, stir in the molasses, add this mixture to 
the bran and mix thoroughly. If this is not enough liquid to wet all of the bran, a little 
more water can be added, but do not have it wet enough to drip without being pressed. 


DERMAPTERA 65 


Great numbers may be trapped in flower pots or boxes filled with straw 
or newspapers and inverted on the ground. 


The linear earwig, Doru lineare (Eschscholtz) ee linearis Esch., F. suturalis 
Dohrn, F. teniata Serville, F. californica Dohrn, F. exilis Scudd., F. luteipes Scudd.),} 
_is a shining black or brown species 9-11 mm. long. It is usually found in rank grasses 

and is attracted to lights. _ It is recorded in California, Arizona, New Mexico (Texas, 
Mexico, Central America, South America). 


Fic. 37.—The European earwig, Forficula auricularia Linn. Females, eggs in nests, and 
newly-hatched young. 


CHELISOCHIDA. 

The black earwig, Chelisoches morio (Fabr.) (Forficula), is a large black species which 
is a native of the Philippine, Hawaiian, and other islands of the Pacific. It has been 
introduced into California and is recorded on peach trees near Menlo Park.? 


LABIID. 

The small earwig, Labia minor (Linn.) (Forficula), is a small species from 4 to 6 mm. 
long including the forceps. It is a cosmopolitan species which occurs about manure 
and 6 at dusk. It is known to occur in Sonoma County, California (United States, 
Europe). 

The chief earwig, Prolabia arachidis (Yersin) (Forficula, Labia brunnea Scudd.), 
is a small species scarcely over 10 mm. long with the wings not extending beyond _the 
wing covers. It is a South American species taken aboard ship at San Francisco, Cali- 
fornia, but apparently not established ashore. 

The toothed earwig, Spongovostor apicedentatus (Caudell) (Spongophora brunnei- 
pennis Scudder, S. apicedentata Caudell, Labia melancholica Rehn), occurs commonly 
in the dead parts of giant and other cacti, and among dead leaves in the desert regions 
of Arizona and Southern California (Texas). 


1J, A. G. Rehn and M. Hebard, Jour. N. Y. Ent. Soc., 22, 1914, p. 90. 
2A.N. Caudell, Proc. Ent. Soc. Wash., 8, 1906, p. 133. 
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The maritime earwig, Anisolabis maritima (Géné) (Forficula),! is a dark mahogany 


brown species 12-25 mm. long, with pale legs and antenne. The white cylindrical eggs, 


2 mm. long, are laid in the soil in the fall of the year. The adults dig in the ground ~ 


with their strong mandibles and crawl freely in water. It occurs under stones, logs, 
or other objects along the Pacific Coast of California. It also occurs in the States 
touching the Atlantic Ocean and Gulf of Mexico. 

The spotted-legged earwig, Huborellia annulipes (Lucas) (Forficelisa, Anisolabis, A. 


azteca Caudell), is characterized by having one or two of the segments near the tip of — 


the antenne whitish and by the black bands on the femora. It is found under stones, 
logs, leaves, and debris of all kinds and may invade houses. This species occurs along 
the coast but is also found in the warmer interior regions of California, Arizona, New 
Mexico (Southern United States). 


1C. B. Bennett, Description and Life History. Psyche, 11, het p. 47. 


CHAPTER VII 
_ ORTHOPTERA (Order) ? 


(Orthos, straight; pteron, wing) 
Straight-winged Insects 


The members of this large order of terrestrial insects are somewhat 
difficult of brief characterization. They are variable in size, but for the 
most part fairly large; have simple metamorphosis; well developed bit- 
ing and chewing mouth parts (Fig. 39); usually with two pairs of well 
developed wings, the fore pair leathery and well veined, the hind pair 
membranous with numerous veins and folding longitudinally; wings may 
be wholly absent or rudimentary; cerci usually present (Fig. 38). 

Some modern writers divide the order into a number of distinct orders, 
but following the advice of A. N. Caudell and Morgan Hebard, the writer 
is treating the order as generally defined. The Handlirsch? orders are 
herein designated as suborders. 


1“Orthoptera.” Biol. Cent. Americana, 1, 1893-99; 2, 1900-09. Various authors. 
8. H. Scudder, ‘‘Cat. Orthoptera N. A.’ Smithsonian Misc. Coll., 189, 1867. ‘Cat. 

of the Described Orthoptera of U. S. and Canada.” Proc. Davenport Acad. Nat. Sct., 
[899 


8, . 
C. W. Woodworth, Grasshoppers in California. Bul. 142, Cal. Agr. Exp. Sta. 1902. 
A. N. Caudell, “Orthoplera from Colorado, ‘Arizona, New Mexico.” Proc. U. 8. Nat. 
Mus., 26, p. 775, 1903. ‘Notes on Some Orthoptera from British bare Ent. 
News, 15, P; 62, 1904. “Orthoptera from Southern Arizona.” Proc. U. 8. Nat. Mus., 
28, p. “ly 1905. “Notes on Some Western Orthoptera.” Proc. U. S. Nat. Mus., 34 


p. A 4 
Ci.P P. Gillette, Fn of Colorado Orthoptera. Bul. 94, Tech. Ser. No. 6, Colo. Agr. 
Exp. Sta. Fi en Well 


James A. G. Renn, “Orthoptera from Arizona, New Mexico and Colorado.” Proc. 
Acad. Nat. Sct. Philad., 56, p. 562, 1904. “Orthoptera from Western U. 8.” Kansas 
Acad. Sci., 19, p, 221, 1905. “Orthoptera of Montana, Yellowstone Park, Utah and Colo.” 
Proc. Acad. Nat. Sci. Philad., 58, p. 358, 1906. ‘‘Orthoptera from Southern Arizona.” 
Proc. Acad. Nat. Sct. Philad., 59, p . 24, 1907. 

James A. G. Rehn and M. Hebasd: “Orthopterous Insects of Southwestern U. 8.” 
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KEY TO SUBORDERS 


1. Hind femora normal, not greatly enlarged for jumping; stridulating organs absent 2 
Hind femora greatly enlarged for jumping; stridulating organs present. 


Saltatoria 
2. Body elongate; head free; pronotum elongate; legs slender, rounded; cerci simple 
Orsointed> walking or, crawling Insects... 66 usce cece slea esate eneneetaes 4 
Body oval, flattened; head partially or wholly concealed beneath pronotum; pro- 
notum transverse, shield-like; legs flattened; cerci simple or jointed........... 3. 
3. Cerci jointed; fast running and free living insects..............+. Blattariz p. 102 
Cerci simple, not jointed; ectoparasitic on small mammals (Tropical) (Hemim- 
Bee) PRR Tete RP et chet gud Seka RS agePs(e cidlése elie vais mai bed ss eyae'e Diploglossata 
4. Fore legs normal; cerci simple, not jointed...................60. Phasmida p. 106 
Fore legs enlarged for grasping living prey.............0.seee00+ Mantodea p, 109 


SALTATORIA (Suborder) 
Grasshoppers, Katydids, Crickets 


This order consists of medium-sized to large insects with simple meta- 
morphosis and strong, biting mouth parts. The shape is elongate; apterous 


Fra. 39.—Mouth parts of the devastating grasshopper, Melanoplus devastator Scudder. 
A, front view; B, same view with labrum (l) removed; C, same with labrum (1) and 
mandbles (m) removed; D, labium; 1, labrum or upper lip; m, mandibles or jaws; mx, max- 
ille or second pair of jaws; c, cardo; s, stripes; lc, lacinia; p, palpiger; g, galea; mxp, 

_ maxillary palpi; h, hypopharynx or tongue; la, labium or lower lip; lap, labial. palpi; mn, 
mentum; smn, submentum. 


or winged, the wings consisting of a front pair of long, narrow, leathery 
tegmina and a hind pair of wide, thin, membranous wings which fold 
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fanlike; the hind legs are long with enlarged femora for jumping (Fig. 
38). The members are, with a very few exceptions, plant feeders and 
among the most destructive pests known. They are diurnal and nocturnal, 
the latter often great singers during the summer nights. The order may 
be separated into four important families. 


KEY TO FAMILIES 


Tu Marst fivestO uted scoot hae Ses eal aceite tera tay eames ee esa Grylloblattide p. 102 
Tare with: less than. five joints'= lav.) vesvedicseele ei oa eee ee 2 


2. Antenne short and setiform, usually much shorter than the body............ wo 8 
Antenne long and filiform, usually as long or longer than the body............ 4 


3. Arolium or pad present between the claws; pronotum rarely extending over more 
than the base of the abdomen; tegmina or fore wings usually well developed. 


(Locusts, Grasshoppers) (Acrididm, Acridtide)................. Locustide p. 71 
Arolium absent; pronotum extending over the abdomen; tegmina or fore wings 
vestigial: “(Grouse Tiocusts)s. .eniyersey esa en ees sis eo ee ee Tetrigide 

4, Tarsi four-jointed. (Katydids) (Locustidm).................-- Tettigoniide p. 86 

Tarsi three: jointed.,) (Crickets)7 i a0) Wi fen woe fee ee ne Gryllide p. 98 


TETRIGIDZ! Grouse or Pigmy Locusts. 

The members of this family are the smallest of the locusts and are 
easily recognized by the prolonged and tapering pronotum which extends 
backwards to or beyond the tip of the abdomen; by the presence or ab- 
sence of rudimentary stub-like pene on the sides of the body covering 
only the bases of the wings; by the prolonged, chin-like prosternum which 
covers the mouth parts; and by the absence of the arolia between the 
claws. 

These very interesting insects occur in many localities and match to a 
remarkable degree their immediate surroundings. According to J. L. 
Hancock the food consists of vegetable molds, decomposing humus in 
the soil, alge, mosses, lichens, grasses, seeds, and other vegetable matter. 
The eggs are laid in the ground in spring and hatch in early summer, the 
winter being passed in the adult or immature rather than in the egg 
stage. Although they are often abundant in grassy places, on hillsides 
or along streams, none have been reported as pests in our region. 

Very little systematic and life history work has been done on our 
western forms and but few of the many known are included in this paper. 


Brunner’s grouse locust, Acrydium brunnert (Bolivar) (Tettix), is broad, granulate, 
dark brownish-yellow often with two black spots on the pronotum, short wing stubs, 
and from 9 to 14.5 mm. long. It is a boreal species occurring in small clearings in 
coniferous forests in British Columbia, Washington, Oregon, Idaho, Montana, Wyo- 
ming, Colorado (Canada, U. 8.) 


1 The name of this family has not long been established since it has usually been in- 
cluded in the Acrididw. The names Tettigide and Acrydiide are also used for it. 
Comstock uses the subfamily Acrydiine for these insects. ; 

J. L. Hancock, ‘Illinois Grouse Locusts.” Trans. Am. Ent. Soc., 1896, p. 235. The 
Grouse Locusts of Minnesota. Bul. 55, Minn. Agr. Exp. Sta. 1897, p. 105. “Syn. of 
Subfamilies and Genera N. A. Tettigide.” Psyche, 9, 1900, p. 1. The Tettigide of 
- N. A. Chicago, 1902. “Tetrigine.” Gen. Insectorum. Fasc., 48, 1906. 

A. P. Morse, “Tettigine.” Biol. Cent. Am. Orthoptera, 2, 1900, p. 3 


M. Hebard, “Species Assigned to Cavotettix.” Ent. News, 30, 1919, p. 78. 


W.S. Blatchley, Orthoptera Northeastern Am. Nature Pub. Co., Tndianseaie Ind., 
1920, p. 149. 
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The incurved grouse piecues Acrydium incurvatum (Hancock) (Tettix incurvata Hanc.), 
is a short species variable in color being light or dark fuscous, often with pale yellowish 


- ‘lateral stripes—one on each side of the pronotal disc—and occasionally with a pale, 


median, longitudinal band or a pale spot on the pronotum. It is reported from Wash- 
ae Colorado, and New Mexico, but probably has a much wider distribution in the 
est 

The toltecan grouse locust, Paratettix toltecus (Saussure), is a short, broad, yellowish- 
gray species 8 to 10 mm. long. It is a Mexican species ranging into New Mexico, Colo- 
rado, Arizona, California (U. 8.). P. cucullatus Burmeister is recorded from Colorado 
and Kansas; P. morse Hancock, from California; P. robustus Hancock, from Wyoming. 

The primitive grouse locust, “Merotettix pristinus Morse, is a very small, rugose, dark 
brown species 6 to 9 mm. long, often with a pale, broad band on the posterior of the 
pronotum. It occurs in Southern California. 

The Aztec grouse locust, T'elmatettix aztecus (Saussure), is slender, blackish or reddish, 
often with the lower lateral margins of the pronotum yellow. It varies considerably é 
in size, from 5 to 12 mm. in length. It isa Mexican species ranging into Arizona and 
California. 

The arid grouse locust, Telmatetiix aridus Hancock, is a narrow, dark cinnamon red 
species 12 mm. long occurring in the desert regions of Southern California. 


Fic. 40.—The western grouse locust, Telmatettiz hesperus Morse. 


The western grouse locust, Telmatettix hesperus Morse (Fig. 40), is slender, rufous, 


"gray or black, frequently with the lower margins of the pronotum and the hind femora 


pale. The length of the female averages about 15 mm. It occurs in Oregon and Cali- 


fornia. 


LOCUSTID:! (Acridide, Acridiide). Locusts, Grasshoppers (Figs. 38, 39). 

The grasshoppers, short-horned grasshoppers, or locusts comprise a 
large family of very destructive insects which have concerned the wel- 
fare of the human race since the very earliest times. The members are 
of all sizes from the small migrating forms to the very large lubber grass- 


§ hoppers which are unable to fly at all. They are characterized by having 


short filiform or clubbed antenne; greatly enlarged hind femora for 
jumping; three-jointed tarsi with an arolium or pad between the claws; 
very short, inconspicuous ovipositor consisting of four short, horny pieces 


Lif, he Be eye “Notes on Acridtide of New Mexico and Arizona.” Insect 
G 89 
8. Ht Souder, Rev. of the Group Melanopli.”” Proc. U. S. Nat. Mus., 20, 1898, 
Pu —4! 
P Hebard, ‘‘New Genera and Species of M@ eee in U.S.” Trans. Am. Ent. Soc., 
one 1918; p. 141; 45, 1919, p. 257; 46, 1920, p. 2 
Rehn. and M. Hebard, Study of N. A. Eumastacinw.” Trans. Am. Ent. 


- Soc., ay 1918, p. 223. 


G. Rehn, “N. A. Gidipodine.” Trans. Am. Ent. Soc., 45, 1919, p. 229. 
W. Ss. Blatchiey, ag of Northeastern America. Nature Pub. Co., Indianap- 
olis, Ind., 1920, p. 187. 
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called valves; a pair of narrow tegmina and a pair of strong membranous 
fanlike wings. The tegmina and wings are often rudimentary and some- 
times entirely absent. Grasshoppers occur throughout the world and are 
known in practically every locality. The life history is very much the 
same in all species. In the fall white elongated eggs are laid in a hole 
in the ground in a matrix of glutinous fluid which hardens and binds 
them together, thus forming a mass somewhat bean-shaped and protected 
from moisture during the winter which follows. From a few to 30 or 60 
are laid in regular order in each hole. The eggs hatch in the spring of 
the year in March, April, or May and the young nymphs, which appear 
much like the adults without wings, begin to feed at once on the green 
plants. After five molts maturity is reached in midsummer or fall. Not 
all grasshoppers pass the winter in the egg-stage. A number of species, 
especially in the Southwestern States, are to be found in the nymph or 
adult stage throughout the winter months, the nymphs reaching maturity 
in early spring and the adults laying eggs at that season. Grasshoppers 
are not continuous singers like the katydids and crickets, and are able to 
make noises during the daytime only. Some feebly stridulate when at 
rest by rubbing the hind femur against the lower edge of the tegmina, 
while the majority make their call during flight by rubbing together the 
front edges of the wings and the under surface of the tegmina producing 
a sharp, crackling sound; they may also call while at rest. The habits 
are quite variable. The great majority of species breed and live pretty 
much in the same general areas throughout the year and may be termed 
non-migratory locusts, while a lesser number of species which are small 
in size and countless in individuals often leave the breeding grounds 
when the wings are fully developed and migrate in vast swarms, short or 
long distances, settling in grainfields, orchards, and other cultivated 
areas and often devastating everything before them. These marauders 
are known as migratory locusts. They normally breed in the bare grassy 
foothills of the higher mountain ranges as the Rocky, Sierra, and Cascade 
Mountains, and leave the breeding grounds when the grass begins to dry 
up in the summer. Usually enough remain behind to carry the species 
from year to year. There is but one generation annually. Grasshoppers 
are omnivorous feeders on all kinds of green and dry vegetable matter 
and become cannibalistic and carnivorous when the vegetable diet is not 
available. Their depredations are so well known as to need little com- 
ment here, except to point out the fact that with the cultivation of the 
foothill breeding grounds the migratory locusts are gradually becoming 
a thing of the past. Those which breed in the meadows, alfalfa fields, 
and along the ditch banks and fences, are with us always and with proper 
conditions often become destructive to a marked degree. 

NaturaL Enemigs. There are many natural enemies of grasshoppers 
and altogether they play a very important part in the reduction and 
check of these pests. 

Of the fungous diseases the most important one in the West is Hmpusa 
gryllu Fres. which is common in the Rocky Mountain States, but which 
is effective only under rare circumstances. 

The egg destroyers are the. most effective and consist of the locust 
mite, EHutrombidiwm trigonum (Hermann) and other related mites; dip- 
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terous and hymenopterous egg parasites; the larve and adults of the 
‘predaceous carabid ground beetles; the larve of the soldier and meloid 
beetles; the larve of robber flies; and countless other predatory insects. 

Many of the above are also predaceous on the nymphs and adult locusts, 
which are so extensively preyed upon by wasps, ground beetles, tiger 
beetles, robber flies, and so forth. 

Among the true parasitic forms on the nymphs and adult grasshoppers 
may be included the hair worms (Agamermis spp. and Mermis spp.), 
hymenopterous parasites and tachinia, bombylid, and flesh flies. The flies 
develop as young on or within the body of the host, the eggs having been 
previously laid on the outside or inserted within the body of the locust. 

Controu. The control of grasshoppers has always been an important 
part of the work of the entomologist and has received a great deal of 
attention with the result that efficient methods have been devised for 
all kinds of emergencies under every condition. Control measures may 
be listed under certain important headings. 

Poison Baits. For general use there is nothing quite so good to kill 
grasshoppers on a large scale as the poison baits. The poison bran mash 
was originated and first used near Sacramento, California, in 1885. It 
consisted of a mixture of arsenic, sugar, middlings, and water. D. W. 
Coquillett later substituted bran for middlings.1 The ingredients are 
rather expensive, but are easy and quick to prepare and admit of rapid 
distribution over large areas of infested territory. In mixing up these 
baits it is often necessary to make substitutions because of the difficulty 
in obtaining certain ingredients. For this reason, also, several types of 
baits are suggested. 

The poison bran mash found most successful for general use is pre- 
pared as follows: 


CTs ER SN SLA ae 25 pounds 

fies A Pa tere ie Pie Ui 2 quarts 

a ic, sodium eee or Paris green..1 pound 

ater ti Samal ayohinwmashs scans. shen 3 to 4 gallons 


ae bran and poison while dry. Dilute the molasses 
ns of water and add while stirring the poisoned bran, 
ter until a thin mash is secured. The addition of finely 
lemons to the above will often make it more attractive 
d when the ordinary mash fails. The substitution of 34 
tate for the oranges and lemons is cheaper and gives nearly 
ults, and is suggested wherever serious invasions threaten. 


proper mixing, but has no other advantage over white arsenic. 
senite is more readily soluble and is being largely substituted 
arsenic and Paris green. Arsenate of lead as used for spraying 
ot at all suitable for poison bait. Alfalfa meal is a splendid substitute 
bran. In the absence of such materials sawdust or even finely cut 
of paper may be treated with the molasses, poison, and amylacetate 
good effects. The paper when dried may be sown by hand and 
ed for miles over the plains by the wind. ’ 


1P. W. Coquillett, Rept. of Entom., U. S. Dept. Agr., 1885, p. 290. 
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Poison baits may be sown broadcast by hand or preferably by a broad- 
cast, grain seeder—a small amount being placed in the hopper at a time — 
by means of a paddle, rather than attempting to fill the hopper. This — 
requires the constant efforts of one person to insure an even distribution. 
About five pounds of the mash are required for an acre of land. Applica- 
tions may be made in advance of an invasion or in the infested areas 
under practically all conditions in waste lands, orchards, vineyards, 
gardens, pastures, alfalfa fields, and so on, without danger to crops or to 
grazing stock. In cases of advancing migrations the poison should be 
placed out just ahead of the grasshoppers in order to check them before the. 
cultivated areas are attacked. Insects killed by the mash are often eaten 
by others and killed by the poison which thus works over again and again. 

Hopper Dozer. The hopper dozer is almost a thing of the past having 
given way largely to the poison baits. In alfalfa fields and some other 
forage crops this implement may still serve a very good purpose. There 
are many methods of construction. Two common types are used: one 
with an oil pan at the bottom and the other with a cage in the rear of 
the front shield. In either case the back and sides may be made of thin 
sheet iron or of cloth. The pan containing the crude oil is made three 
or four-inches deep, two or three feet wide, and as long as desired, usually 
eight or ten feet. The whole is mounted on sled runners and drawn by 
two horses, one at each end. The cage type is constructed with a front 
shield, a slot at the bottom leading into a large screened cage two or three 
feet square and the full length of the shield. It is more suitable for rough 
or hilly land and has an added advantage in that the captured grass- 
hoppers may be sacked or dried and used for poultry food. 

Cultivation. Plowing up the eggs in the breeding areas destroys all 
that are disturbed and is a thorough and reliable means of preventing 
invasions. This means of control may be practiced along the ditch banks, 
in pasture lands, or in the plains and foothills districts. The gradual 
reclaiming of the foothills and plains regions is partly responsible for the 
great reduction of grasshopper migrations and may eventually do away with 
them altogether. 

Burning. Wherever possible, burning is a sure and quick means of 
destroying a grasshopper invasion where open dry grass is being traversed. 
It is so dangerous, however, that it can only rarely be undertaken. 

Cyanide. Much success has recently been obtained in some of the 
Western States in killing the young grasshoppers before or when about 
half grown, with 50% calcium cyanide in the form of flakes, granules, 
or dusts when applied at the rate of about 200 pounds per acre. The 
application is best made with a good dusting machine or with a wheel- 
barrow seeder. 

Turkeys. In past years it would seem folly to suggest turkeys ‘as a 
possible means of grasshopper control, but at the present time thousands 
of turkeys are being herded in the favorite breeding grounds and the 
results are remarkable. In a great many instances flocks of turkeys have 
been shipped to infested cultivated areas and pasture lands with marked 
beneficial results. Many cattle raisers in the foothills have large flocks 
of these birds to prevent the large annual losses of feed ordinarily con- 
sumed by locusts. 


t 
: 
| 


ORTHOPTERA 75 


KEY TO SUBFAMILIES 


-1. Prosternum without a tubercle between the front legs..................-04. 
Prosternum armed with a distinct conical or cylindrical tubercle between the front 
NEVES iu gctdld a olsen chat Aya. AGB ls ee Ona Leia or Locustine p. 78 


2. Face more or less oblique, usually meeting the vertex at an acute angle; wings 
nearly uniformly transparent, never brightly colored or with a black band 


Tryxaline 
Face nearly or quite vertical and rounded at its junction with the vertex; wings 
usually bright colored and generally with a black band............ Cdipodine 


TRYXALINZ (Subfamily). Slant-faced Locusts. The creosote locust, 
Bootettix argentatus Bruner, is rich green variegated with brown, black, 
and silvery white. The young are pale green. All forms match the creo- 
sote bush on which they feed in New Mexico and Texas. 


The green desert grasshopper, Orphulella compta Scudder, is a beautiful pale green 
species with brownish head and a brown or yellow stripe extending from the dorso- 
lateral margin of the prothorax to the full length of the tegmina, broadening to include 
the entire tips. Some forms are pale leaf brown. The length is 16 to 22 mm. The 
writer has taken this species from alfalfa and barley fields and grasses in Imperial 
Valley, California. It also occurs in Arizona. Other western species are: the spotted- 
winged locust, Orphulella pelidna Burmeister, a common species throughout the United 
States, recorded in California and New Mexico; O. affinis Scudder in California; O. 
decora McNeill and O. obliquata Scudder in Colorado; O. desereta Scudder in Utah; 
the salt locust, O. salina Scudder in Colorado and Utah. 

Elliott’s or the big-head grasshopper, Avlocara elliotti Thomas (A. ceruleipes Scudd., 
A. decens Scudd., A. strangulatum Scudd.), has a wide range of colors, but is com- 
monly reddish brown with dark spots on the tegmina. The length of the body varies 
from 21 mm. in the male to 27 mm. in the female. It is often a serious pest, destroying 
range grasses, garden and forage crops. It occurs from the Rocky Mountains to the 
Pacific Ocean and from Canada to Mexico, being in practically every Western State, 
and in British Columbia. 


CEDIPODINZ (Subfamily). The Band Winged Locusts. The yellow 
and red-winged grasshoppers of the genus Arphia are often found 
in alfalfa and grain fields but are seldom serious pests. Some of our 
common forms are: Arphia arcta Scudder in Colorado (U. S.); A. behrensi 
Saussure in California, Nevada; A. frigida Scudder from Alaska to Mon- 
tana; A. hesperiphila Rehn in Southern California; A. luteola Scudder 
in Utah, Colorado, New Mexico (Texas); A. ovaticeps Saussure in Colo- 
rado; A. ramona Rehn in California; A. teporata Scudder in the Rocky 
Mountain States of Utah, Colorado, and New Mexico; A. pseudonietana 
(Thomas) in Idaho, Utah, and other Rocky Mountain States. 

The cut crest locust, Encoptolophus subgracilis Caudell, is reported as 
injurious to vegetables at Yuma, Arizona.! HH. costalis Scudder infests 
alfalfa fields in New Mexico.? ° 

The yellow-winged, pellucid or warrior grasshopper, Camnula pellucida 
(Seudder) (Gdipoda) (Fig. 41), is variable in color from light yellow to 
dark brown with large, well-defined black spots on the tegmina, and two 
yellowish lines along the angles of the tegmina which merge about one- 
third the distance from the base. The young nymphs are pale yellow or 
almost black with a pale, oblique stripe on each side of the thorax. It is 
a small species, the mature forms averaging scarcely more than one inch 


1A. W. Morrill, Ninth Ann. Rept. Ariz. Comm. Agr. & Hort., 1917, p. 53. 
2C. H. T. Townsend, Insect Life, 6, 1893, p. 31. 
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in length and is migratory in habits, breeding in great numbers in small 


areas in the foothills, alpine meadows, and at high altitudes, each female — 


usually laying two masses of from 30 to 40 eggs each. According to E. D. 
Ball the egg-masses may be so abundant as to literally fill the ground.” 
Upon reaching maturity the adults often migrate to the lowlands, al- 
though they are most damaging in the valleys of the mountain re- 
gions. This species occurs 
throughout North Amer- 
ica and in the western 
area is most serious as a 
pest in Utah, Wyoming, 
Montana, and Idaho. In 
Colorado it is the com- 
monest species in ele- 
vated regions. In Hast- 
> ern Washington and 
Fie. 41.—The yellow-winged or pellucid grasshopper, Cam- Oregon it often migrates 
nula pellucida (Scudder). into the grain fiel davand 
does great damage. In British Columbia it breeds in the open ranges and 
often migrates to trees and forests for food. In California, Nevada, 
Arizona, and New Mexico it is particularly destructive to grasses and 
grain in upland valleys and meadows. In all sections it feeds on the native 
grasses, grain, forage and garden crops, and often invades vineyards and 
orchards, although it is not so apt to do this as some other species. - 
Plowing up the small breeding areas in winter to destroy the eggs is 
very effective in controlling this particular grasshopper. The poison 
bait and other suggested measures are, however, also applicable to its 
destruction. 


The coral-legged grasshopper, Hippiscus corallipes Haldeman, is sometimes injurious 
to cultivated crops in the Rocky Mountain Region, and H. pardalinus Saussure is a 
pest at times in California, Nevada, Utah, New Mexico, and has been reported as 
such in Montana. 

The glaucous-winged grasshopper, Leprus glauctpennis Scudder, is from one to two 
inches long with color to match the ground on which it lives. The wings are a beauti- 
ful blue. This species inhabits the dry hills and pastures of Southern California and 
Arizona (Mexico). ; 

The giant lubber grasshopper, Agymnastus ingens (Scudder) (Leprus) (Fig. 42), 
is a most interesting species of no economic importance. The males are 30 mm. long 
and are dark brown in color with bright orange wings bordered black. The hind fe- 
mora are shining blue on the inside and the hind tibie are red. The females are ro- 
bust, surface granulated, gray, brown, or dull red to match the color of the rocks and 
soil of the immediate vicinity. The tegmina and wings are shorter than the body, 
the wings being orange and black as in the male, but are of no use in flying. The length 
averages from 35 to 45mm. They live in the grass among the rocks near the tops of 
the higher peaks in the Coast Range Mountains of Central California, having been 
taken only from Mt. Tamalpais and Mt. Hamilton, but they undoubtedly occur else- 
where at similar elevations. So completely do the females match their surroundings 
that they are rarely taken unless they are forced to move, which they do with great 
reluctance. They are most easily found by carefully looking in the places where the 
very active males hop out from the dry grass among the rocks, during the mating season 
in the latter part of May and in June. 

The Carolina or black-winged locust, Dissosteira carolina (Linn.) (Gryllus), varies 
from light grayish yellow to various shades of reddish brown usually sprinkled with 


1 Bul. No. 138, Utah Agr. Exp. Sta. Feb. 1915. 
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many small, dark spots and resembling to a remarkable degree the dusty vegetation 
which it frequents. The wings are black with a yellow border. It occurs through- 
| out the country and is most numerous during the late summer and fall along the road- 
sides and bare ground. It has been recorded from every State in the west and is not 
a pest of consequence. It is a strong flier and able to go considerable distances with 
more ease than most locusts display. 

The long-winged locust, Dissosteira longipennis (Thomas) (dipoda nebrascensis 
Bruner),! is testaceous; the tegmina long, spotted brown; the wings blue at the base, 
becoming gradually black towards the disk. The length of the body is 29 mm. for the 
male and 43 mm. for the female. It is gregarious and migratory, in some places travel- 


Fie. 42.—The giant lubber grasshopper, Agymuastus ingens (Scudder), Males at top, 
females at bottom. 


ing 15 to 20 miles. The high ranges and prairies of 3,500 to 6,000 feet altitude are the 
chief habitats and the grasses the principal food, often being completely destroyed. 
It seldom attacks cultivated crops although it may feed on millet, sorghum, corn, 
grain, and vegetables. The adults are attracted to lights at night. The species ranges 
throughout the west having been reported in Colorado, New Mexico, Wyoming, Mon- 
tana, and Idaho. Sarcophaga kellyi Aldrich lays its eggs on the pronotum of the freshly 
molted nymphs and is a common parasite. The sphegid wasp, Chlorion atratum (Lep.), 
stores great numbers of this locust in its nests, which are in turn invaded by the bem- 
becid wasp, Megastizus unicinctus Say, which digs up the nests of the former, crushes 
the eggs, and lays its eggs on the buried grasshoppers, thus reducing the efficiency of 
the predator. =i : 

The pale-winged locust, Dissosteira spurcata Saussure (dipoda obliterata Thomas), 
is pale dusty yellow with faint spots. It is at times destructive to range grasses, al- 
falfa, and cultivated crops in Utah, Idaho, Oregon, Nevada, and California. 

The red-wing locust, Dissosteira venusta (Stal) is a medium-sized, brown mottled 
species with bright red wings. It is common in California. 


1H. E. Smith, Bul. 293, Prof. Paper, U.S. Dept. Agr., Oct. 7, 1915. 
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The Utah locust, Spharagemon collare (Scudder) (Dissosteira utahensis Thomas) 
is a beautiful, large brown species from 30 to 35 mm. long, with dark markings, re 
hind tibise and yellow wings with a black are near the middle, and dusky, transparent 
tips. It occurs in northern North America as far west as to include the Great Basin 
and as far south as Texas. 

Behren’s grasshopper, Conozoa behrensi Saussure, feeds on barley but prefers Ber- 
muda grass in California and Arizona. é : 4 

The blue-winged locust, Trimerotropiscyanipennis Bruner,is a common species through- 
out the west ranging in California, Nevada, Colorado, Utah, Arizona, and New Mex- 
ico. It is not an injurious form. 7’. tessellata McNeill is common in California, Nevada, 
and Arizona. T. vinculata Scudder is common in dry areas and often injurious, but is 
_ not abundant enough to be serious. It is known in British Columbia, Washington, 
Oregon, California, Arizona, New Mexico (Texas, Mexico). 

The large lubber grasshopper, Brachystola magna (Scudder) (Brachypeplus), ranges 
east of the Rocky Mountains and in the Great Basin. It is injurious and common 
from Montana to New Mexico. 


LOCUSTIN& ! (Subfamily). The Spine-breasted Locusts. b 
The slender Mexican grasshopper, Leptysma mexicana (Saussure) (Opomala, Arnilia) 
(Fig. 43), is a slender, sub-cylindrical species with a slanting face, antenne largest 


Fic. 43.—The slender Mexican grasshopper, Leptysma mexicana (Saussure). Female. 


at the base and tapering to a point, brown color with a lateral pale stripe on each side. 
The length is about 30 mm. ‘This species occurs in small numbers in various parts of 
California, particularly in the San Joaquin Valley. 

The gray lubber grasshopper, Dracotettix plutonis Brun. var. californicus Bruner 
(Fig. 44), is a fine large, gray species with very short wings in both sexes. The females 
measure from 30 to 40 mm. in length; the males are much smaller measuring about 
half the length of the females. This very interesting species is of the color of the gray 
leaves of the wild buckwheat, Hrigeron, on which it is found on the higher peaks of Mt. 
Hamilton and Mt. Tamalpais of the Coast Range Mountains, California. 

The leather-colored locust, Schistocerca alutacea (Harris) (Acridium emarginata Uhler), 
varies from purplish brown to dark olive green in color and from 23 to 50 mm. in the 
length of the body. It is often troublesome to cultivated crops in the southwest where 
it occurs from Southern California to Texas and as far north as Colorado. 


1 The Acridiinae of older works. 
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The large green bush grasshopper, Schistocerca shoshone (Thomas) (Acri- 
dium), is a large green species with a typical median yellow stripe on the 
‘pronotum and from 40 to 65 mm. long to the tips of the folded wings. 
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Fia. 44,—The gray lubber grasshopper, Deacaesin pion unas var. qcarinnen Bruner. 
Male left, female right. 

It inhabits the regions west of the Rocky Mountains and is most abundant 
and injurious in the Southwestern States. It is known to occur in Idaho, 
Utah, Colorado, New Mexico, Arizona, Nevada, California (Mexico). 
Because of its large size and 
great numbers it is often capa- 
ble of doing serious damage. 
It normally feeds on cotton- 
wood, poplar, willow, mesquite, 
_ eat-tail, grasses, and other na- 
tive plants, but also attacks 
alfalfa, beets, cotton, corn, de- 

ciduous and citrus fruit trees, Fie. 45.—The green valley grasshopper, Schistocerca 
and many other crops. venusta Scudder. Female. 

The green valley Bene. Schistocerca venusta Scudder (Fig. 45), 
is probably a form of S. shoshone Thomas according to Caudell and Rehn, 
which it resembles in size, habits, and general color, also having a wide 
yellow, longitudinal stripe on the dorsum. It is recorded from Oregon, 
California, Arizona, and Utah. 
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The vagrant grasshopper, Schistocerca vaga (Scudder) (Acridiwm vagum 
Scudd.) (Fig. 46), is a large brown species with numerous black markings 
and glaucous spots on all the femora. It measures from 60 to 70 mm. to 
the tips of the folded wings. It occurs in Southern California, Arizona, 
and Mexico, and is commonly found on willow, but like other members 

of the genus it frequently at- 
tacks cultivated crops, includ- 
ing alfalfa, cotton, and citrus. 
It is the common grasshopper 
found in the orange and lemon 
orchards of Southern Califor- 


CIS tae 
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phase i nia. This species is often at- 

Pom Si es We iar tracted to lights at night. S. 
Fia. 46.—The vagrant grasshopper, Schistocerca vaga carinata Scudder is close to S. 
(Scudder). Female. vaga (Scudd.), but has the less 


maculate elytra and no red on 
the hind tibis. It is recorded from Arizona and Mexico. 

The large genus Melanoplus! includes the most destructive locusts. 
There are a great many species of rather small, but very numerous locusts 
some of which are migratory and do great damage. Only the more im- 
portant species can be included here. 

The lesser migratory locust, Melanoplus atlanis (Riley) (Caloptenus) 
(Fig. 47), is dull brown to dark olive green with a distinct row of black 
spots in the middle of the tegmina, dark bar on each side of the pro- 
thorax broken near the mid- 
dle, red, yellow or blue hind 
tibize; tegmina longer than 
the body; the length is 
from 25 to 27 mm. As the 
common name implies, it is 
migratory, breeding in the 
open or partially wooded 
hills or in the plains and 
prairies, although it also 
breeds in alfalfa fields and Fia. 47.—The lesser migratory locust, Melanoplus atlanis 
pastures. It is one of the (Riley). Female. 
common injurious locusts 
and frequently a severe pest to grasses, forage, truck and grain crops, 
fruit trees, vines, and so forth. It is generally distributed throughout 
North America, occurring in every section of the west, and has often been 
mistaken for Melanoplus spretus (Riley) which it very much resembles. 
M. affins Brun. is closely related to and also often confused with this 


species. It has a similar western distribution and is sometimes a serious 
pest. 


The pale-spotted locust, Melanoplus bilituratus Walker (Caloptenus), is gray fuscous 
and much like M. atlantis (Riley) in appearance and size. It is at times destructive 
to alfalfa in Southern California. It has a wide distribution in the west from Montana 
to British Columbia and south to Mexico. 


1S. H. Scudder, “A Revision of the Melanopli.” Proc. U. S. Nat. Mus., 20, 1898, 
pp. 1-421. 


Ee 


ORTHOPTERA 81 


The arid locust, Melanoplus aridus (Scudder) (Pezotettix), is brownish fulvous marked 
ae oe 17 to 21 mm. long, common on native grasses in California, Arizona, and 
‘New Mexico. 


The two-striped locust, Melanoplus bivittatus (Say), varies considerably 
in color from reddish or brownish black to dark olive green with a yellow 
stripe on each side of the pronotum extending to the tips of the tegmina. 
The tegmina may be shorter than the abdomen. The males are often 
quite small, 22 mm. long, while the females vary from 25 to 37 mm. in 
length. This species prefers rank vegetation along streams and in meadows, 
but often becomes a serious pest to alfalfa, grain, vegetables, fruit trees, 
and cultivated crops generally. It is widely distributed in North America 
and occurs throughout the entire western region. 


The northern locust, Melanoplus borealis Fieber, occurs in the sphagnum swamps of 
Alaska. It is also recorded elsewhere in Arctic America and Northern Europe. 

Bruner’slocust, Melanoplus brunert Scudder (M. alaskanus Scudd., M. extremus 
Bruner), is a boreal species frequenting the low bushes in the river valleys of Alaska, 
British Columbia, Washington, Idaho, Montana, Colorado (U. S.). 

The rusty locust, Melanoplus cinereus (Scudder), is cinereo-fuscus often with the 
dorsum of the head and the pronotum rust colored, and with distinct body markings. 
It feeds on green and dry plants, among which is artemisia. It ranges throughout the 
west from the Rocky Mountains to the Pacific Ocean and as far north as Idaho. 


The devastating grasshopper, Melanoplus devastator Scudder (Figs. 48, 
49), is a small, yellowish-brown species with a row of elongated black 


Fic. 48.—The devastating grasshopper, Melanoplus devastator, Scudder. Female. 


spots along the middle of the tegmina, black markings on the pronotum and 
legs, hind tarsi blue at bases and yellow towards tips; 22 to 25 mm. in 
length. The variety conspicuus Scudder has the black markings more pro- 
nounced. As the common name implies, this is a devastating species and 
the most serious grasshopper pest in California. It regularly breeds in the 
grassy foothills of the Sierra Nevada and Coast Range Mountains and 
migrates into the Sacramento and San Joaquin Valleys where serious out- 
breaks have been known to occur periodically since 1722. The advance 
of agriculture in the foothills during the past twenty-five years, however, 
has greatly reduced the breeding grounds so that only small local migra- 
tions occur. As in the case of most of the migratory species, it devastates 
everything before it and has laid in ruins grasslands, grain, forage and 
truck crops, vines, orchards and the native trees, shrubs, flowers, and 
weeds. Although it is recorded in every State west of the Rocky Moun- 
tains, it has proven to be a pest only in California, Southern Oregon, 
Nevada, and Arizona. 
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The differential locust, Melanoplus differentialis (Thomas) (Fig. 50), 
is one of the most beautifully colored species, being yellowish or amber 


Fic. 49.—The devastating grasshopper, Melanoplus devastator Scudder. Posterior abdomen 
of the male. The background is composed of 1 mm. squares. (Photo furnished by 
W. C. Matthews.) : 


brown, with dark sutures, grayish tegmina, yellow femora marked with 
black, ‘and yellow or bright red saan hind tibize and tarsi. The sur- 
face is shining as if varnished. 
Some forms are quite dark and 
sober in color. The young are 
green or brownish with black 
markings. It is the largest 
member of the genus, varying 
from 40 to 50 mm. to the tips 
of the folded wings. It is not 
a true migratory species but 
breeds along the fences, ditch 
lands, in alfalfa fields and un- 
cultivated areas where the entire life cycle may be passed. It prefers suc- 
culent rank vegetation and is a serious pest to alfalfa in the San Joaquin 


Fia. 50.—The differential grasshopper, Melanoplus 
differentialis (Thomas). Male. 
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Valley, California, and to cotton in Arizona and California. It feeds on 
various other field and garden crops and on deciduous fruit trees. The 


distribution is general throughout the United States and it has been re- 
ported in every Western State. 


The dark-striped locust, Welanoplus femoratus (Burmeister), is dark to light brown with 
dark stripes. It is common on roadsides and has a wide distribution throughout North 
America. In the west it is most often found along the Pacific Coast from British Colum- 
bia to California, but is also recorded from Wyoming and Colorado. 


The red-legged locust, Melanoplus femur-rubrum (De Geer) (Fig. 51), 
is dark brown or olive green with a row of small black specks on the teg- 
mina and a continuous , black : 
bar on each side of the body 
beneath the wings, and the 
hind tibie and tarsi almost 
always red with black spines. 
It is a small, non-migratory 
species averaging 25 mm., and 
has the widest geographical 7 : 
distribution of any locust, OC- ¥iq. 51.—The red-legged locust, Melanoplus femur- 
curring from the Arctic Circle rubrum (DeGeer). Female. 
to Central America. In the 
west it is most abundant and injurious in the Northern States and less 
so in the south. It frequents low places with rank vegetation avoiding 
arid localities, and feeds on many grasses, grains, field, forage and truck 
crops, vines, fruit trees, and native plants. 


The detestable locust, Melanop- 
lus fedus Scudder, is dirty cinereous 
above and yellowish-brown be- 
neath, from 24 to 30 mm. long. 
It is a mountain species occurring 
at or above 5,000 feet elevation 
in the Rocky Mountain States 
from Montana and Idaho to New 
Mexico. It is only occasionally 
destructive. 

The herbaceous locust, Mela- 
noplus herbaceus Bruner, is slender, 
pale green to dull olive brown in 
color, from 22 to 29mm. long. It 
often occurs in immense numbers — 
on native plants, shrubs, and trees 
in Arizona, New Mexico (Texas). 

The marginate locust, Melano- 
plus marginatus (Scudder) (Pezo- 
tettic) (Fig. 52), is a small dark 
brown species less than 25 mm. 

; Saya cm long. The variety amplus Scudd. 
Fic. 52.—The margined locust, Melanoplus margina- has the tegmina longer than the 
tus (Scudder). Male of var. amplus Scudd. above; body, while the variety pauper 
female of var. pauper Scudd. below. Scudd. has the tegmina very short 
or ‘abortive. The latter form is 
often mistaken for the nymphal-stage of other species. This species frequents the 
foothills, pastures, and alfalfa fields of California, and often invades cultivated fields, 
orchards, and vineyards in company with other grasshoppers. 
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The western locust, Melanoplus occidentalis (Thomas), is a small reddish 
brown species 18 to 25 mm. long, mottled with black, the tegmina having 
a median broken yellow stripe. It inhabits the Rocky Mountain States 
- from Montana to New Mexico and is at times abundant and destructive 
to field and forage crops in the latter State. 


Packard’s locust, Melanoplus packardi Scudder, is 26 to 28 mm. long, yellowish 
brown with posterior tibize red or blue. It occurs throughout the west and is at times 
abundant and injurious to pasture grasses. 

The jumping locust, Melanoplus saltator Scudder, is occasionally injurious to grasses 
and clover in Oregon. 

The Sonoma locust, Melanoplus sonomensis Caudell, is brownish with dark mark- 
ings, the abdomen being reddish brown with a lateral black stripe along each side. 
In both sexes the tegmina are shorter than the pronotum. , It is a very small species— 
the males being 13 and the females 15 mm. long—which feeds on the grasses of the 
dry hillsides along the coast of the San Francisco Bay Region, California. 


The Rocky Mountain locust, Melanoplus spretus (Uhler) (Caloptenus),} 
is the most famous of all the destructive, migrating locusts of this country. 
It is various shades of brown with dark markings, and 29 to 35 mm. long 
to the tips of the tegmina. The posterior tibie are bright red. It breeds 
in the higher foothills region of the eastern slopes of the Rocky Mountains. 
In years past it migrated in incalculable numbers long distances for 300 
or more miles into the cultivated areas of the States west of the Mississippi 
River, devastated great areas of wheat, corn, and other crops, and was - 
especially serious in Nebraska, Kansas, Missouri, and Indian Territory. 
At the present time true migrations of this species are unknown and the 
old grasshopper days are almost forgotten except in some parts of the areas 
immediately adjacent to the breeding grounds of other species. This 
species was known to occur in practically all of the Western States be- 
tween the Rocky Mountains on the east and the Sierra Nevada and Cas- 
cade Mountains on the west. 

The Thomas locust, Melanoplus 
thomast Scudder, is a Mexican spe- 
cies ranging into New Mexico and 
at times a serious pest to grape- 
vines, fruit trees, and other culti- 
vated crops. Y 

The military grasshopper, Pect- 
lotettex pantherinus (Walker) (Acri- 
dium, Caloptenus picticornis 
Thomas), is yellow-amber with 
brown and black punctuation and 
black rings around the joints of the 
Fig. 53.—The valley grasshopper, @daleonotus enigma antenne. The length varies from 

(Scudder). Male. 19 mm. for the male to 28 mm. for 
the female.. It breeds in the desert 


ee nae Rept. U.S. Ent. Com. U. 8. Dept. Agr. 1877; Second Rept. 1880; Third Rept. 
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According to W. W. Henderson of Utah, this species has often been confused with the 
lesser migratory locust, Melanoplus atlanis (Riley) and with the red-legged locust, 
M. femur-rubrum (De Geer) and may prove to be simply a form of either or both. At 
the present time M. spretus (Uhler) cannot be found in any of the Rocky Mountain 
States and it is doubtful if that species ever occurred in any true sense except as now 
represented by the two closely related species which may themselves prove to be identi- 
cal. These two forms, however, still prove serious pests in many localities and are fully 
capable of taking the place of the once famous Rocky Mountain locust. 
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Fie. 54.—The black and orange desert grasshopper, T'wniopoda eques (Burmeister). Females 
; ji left, males right. Natural size. 
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and normally feeds on mesquite but often overruns fields and pastures near the breed- | 
ing grounds and is sometimes a pest to alfalfa, beans, and other cultivated crops in ~ 
Arizona.! It climbs trees, fence posts, telephone poles, and other objects at night. 


The valley grasshopper, (daleonotus enigma (Scudder) (Pezotettix gucun- 
dus Scudd., Melanoplus collaris Scudd., M. flavoannulatus Bruner, Calop- 
tenus flavolineata Bruner) (Fig. 53), is, as the specific name implies, an 
enigma because of the different forms it assumes. The color is yellowish 
- brown or amber with darker markings on the tegmina, legs, and body, — 
and the hind tibie are pale blue. The tegmina may be abortive being but 
slightly longer than the pronotum, or again, fully half as long as the ab- 
domen, and, rarely, longer than the abdomen. It breeds in dry grass- 
lands and is migratory on foot, often appearing in destructive numbers 
and devouring everything in its path, particularly in some parts of Cali- 
fornia. It has been observed to invade orchards from dry fields and to 
devour the bark and all of the fruit of apricots and peaches, leaving only 
the pits hanging to the peeled twigs. Vines and other orchard trees, field, 
forage and garden crops, and pastures are also destroyed by it. It ranges 
throughout the Pacific Coast Region having been reported in. Washing- 
ton, Idaho, Oregon, California, Nevada, and Arizona. 


The black and orange desert grasshopper, T’wniopoda eques (Rurmeister) (Rhomalea, 
T. picticornis Caudell) 2 (Fig. 54), is a very large species 45-55 mm. long, shining black, 
conspicuously marked and lined with bright orange, the head and thorax with orange 
borders and a median orange line. The tegmina of the females are of various lengths, 
ranging from one-half to nearly the length of the abdomen, while those of the males 
are as long or slightly longer than the abdomen. The wings are geranium pink with 
black apical border. This species occurs in the dry deserts and mountains of Northern 
Mexico and in Texas, New Mexico, and Arizona, and often congregates in large numbers 
at the bases of mesquite and other vegetation. W.W. Jones observed it feeding in masses 
on its dead killed in the roads by automobiles in Arizona, September, 1924. 


TETTIGONIID.’ (Locustide). Katydids, Long-horned Grasshoppers, 
eel Grasshoppers, Cave Crickets, Camel Crickets, Jerusalem or Sand 
rickets. 

The members of this family are mostly large insects with slender, or 
stout bodies; long filiform antennz; four-jointed tarsi; sword- or sickle- 
shaped ovipositors; and the ocelli usually absent. They vary considerably 
in appearance and habits. The arboreal forms are usually green in color, 
fully winged, and match to a remarkable degree the foliage on which they 
feed, but are seldom sufficiently abundant to become pests. They do, 
however, work some damage in the orange groves of California by eating 
holes in the rind of the small, green fruit. The grass-inhabiting forms are 


1A.W. Morrill, Jour. Econ. Ent., 6, 1913, p. 189. 
ve Morgan Hebard. Teniopode as found in the U.S. Trans. Am. Ent. Soc., 51, pp. 1-12, 
25 


8S. H. Scudder, ‘‘Cat. of Orthoptera N. A.” Smithsonian Misc. Coll., 189, 1868. 
ee ee Group Scudderia.”” Proc. Am. Acad. Arts and Sci., 33, No. 15, 1898, 
p. ‘ 

A. N. Caudell, ‘‘ Decticine of N. A.” Proc. U. 8S. Nat. Mus., 32, 1907, p. 285. “Sub- 
family Decticine.” Gen. Insectorum Fasc., 72, 1908. ‘‘ Rhaphidophorine of Am. North 
of Mexico.” Proc. U. S. Nat. Mus., 49, 1916, p. 655. 

James A. G. Rehn and M. Hebard, “ Rev. of Orthopterous Group Insarae, Tettigontide.”’ 
Trans. Am, Ent. Soc., 40, 1914, p.37. “N. A. Tettigoniide.” Trans. Am. Ent. Soc., 40 
1914, pp. 271, 365; 41, 1915, pp. 11, 155; 42, 1916, p. 33; 46, 1920, p. 225. 
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often quite large, wingless, and may appear in such great’ numbers as to 
lay waste pasture lands and grain fields over large areas. The cave or 
camel crickets live in caves, cracks, or holes in the soil and may often 
occur among dry leaves or under rocks and boards. They are usually 
gray or brown in color, wingless, and often with the pronotum shield- 
shaped and are designated as shield crickets by some. Their food con- 
sists largely of decayed vegetable matter or the roots of tubers of plants. 
The Jerusalem or sand crickets are large, wingless inhabitors of the soil, 
being normally found under stones, logs, or other objects. 

The eggs of the arboreal forms are elongate-oval, flat, white or brownish 
and laid overlapping end to end in rows on the leaves or twigs, or inserted 
in the edges of the leaves. Those of the grass and ground forms are laid 
in the soil or at the bases of plants. In all cases they are deposited in the 
fall and hatch the following spring, there being but a single brood each 
year. The eggs on the trees are very generally parasitized by small hy- 
menopterous parasites which are probably responsible for the green katy- 
dids not being more numerous and destructive. 

The males are among the most musical of the insects. The great major- 
ity sing at night, but a number of the arboreal forms stridulate during the 
day as well as during the night. The musical organs of many are located 
at the bases of the wings and consist of a small transparent area on each 
wing, those on the front wings or tegmina being crossed by a vein fur- 
nished with minute, file-like teeth on the upper side. The sound is pro- 
duced by scraping this file across the upper side of the lower wing. Each 
species has a distinct call which serves as a means of allocation once the 
note is known. The auditory organ when present is a small tympanic 
membrane on the front tibie. 

Control measures are usually applicable only for the gregarious ground- 
inhabiting forms which may become very destructive in the great plains 
country of the western slopes of the Rocky Mountains, in which cases 
the measures as recommended for the grasshoppers may be adopted. 

This large family is well represented in the west with members too 
numerous to include here, so that only the more commonly known ones 
will be mentioned. 


PHANEROPTERINZ (Subfamily). Bush or Round-headed Katydids. 
The angular-winged katydid, Microcentrum rhombifolium (Saussure)! 
(Fig. 55), is the common species of this genus in the west. It is a large 
leaf-green species, the body from 25 to 30 mm. and the tegmina 42 to 47 
mm. long. The “note may be represented by the syllable ‘tic’ repeated 
from eight to twenty times at the rate of about four to the second,” and 
is made with the bases of the tegmina by both sexes. It is a true ar- 
boreal form, almost perfectly matches its green surroundings, is slow in 
movement and does not fly unless greatly disturbed. The eggs are dirty 
white to pale grayish brown in color, oval and flat, 25 x 5.5 mm., and are 


1 The species M. laurifolium (Linn-), previously listed under the above common name, 
does not occur in our region and all references to it are assignable to M. rhombifolium 
(Sauss. ) or to M. retinerve (Burm.). 

J. R. Horton and C. E. Pemberton, ‘‘Katydids Injurious to Oranges in California.” 
Bul. No. 256. Prof. Paper, U.S. Dept. Agr., 1915. 
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glued so as to overlap, in single or double rows on twigs or leaves. They 
are deposited in the fall, September to November, and hatch the follow- 
ing spring, April and May. The nymphs are green and the back is dis- 
tinctly humped or rounded. This species feeds on a variety of plants 


Fie. 55.—The angular-winged katydid, Microcentrum rhombifolium (Saussure). Male, 
female, eggs and characteristic injury to foliage and fruit of apple. 


and is commonly found eating the leaves of orange trees in the San Joa- 
quin Valley, California. The distribution extends throughout the United 
States. . 

The smaller angular-winged katydid, Microcentrum retinerve (Burmeis- 
ter), has often been mistaken for M. rhombifolium (Sauss.) which it greatly 
resembles, but is smaller. It ranges chiefly in the southern part of the 
United States extending westward into New Mexico, Arizona, and Colo- 
rado, and perhaps as far west as the Sierra Nevada Mountains. It is 
reported as feeding on orange leaves in Arizona. 

The fork-tailed bush katydid, Scudderia furcata Brunner ! (Figs. 56, 57, 
58), is the common western form of this genus, which is characterized 
by the narrow tegmina. The above species gets its name from the forked 

1J. A. G: Rehn and M. Hebard have erected two varieties of the above as follows: 
Scudderia furcata furcata Brunner, which is northern in its distribution and S. furcata 
furcifera Scudder, which occurs in the southern part of our area. Some systematists be- 


lieve these cannot be justly separated. 
Trans. Am. Ent, Soc., 40, 1914, p. 297. 
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appendages at the tip of the abdomen. The color is dark green, and the 
length 30 to 38 mm. to the tips of the folded wings. 

The eggs are much the same shape as those of the angular-winged katy- 
‘did, being oval or somewhat reniform, very flat, 1.87 x 4.5 mm., pale gray, 
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Fia. 56.—The faeAnilea bush eda: Scudderia ‘Fcc Brunner. Penile. Gtwullace squares 
in background are 1.mm. (Photo furnished by W. C. Matthews.) 


smooth and shining. They are inserted in the edges of leaves of evergreen 
trees and shrubs, a really wonderful feat on the part of the female (Fig. 57). 
Eggs have been ‘taken in the leaves of orange, olive and eucalyptus trees. 
They are laid in the fall and hatch in the spring, the adults appearing in 
June, July, and August. The nymphs and adults eat the young stems, 
leaves, flowers, and fruit of various trees and grapevines, and are at 
times destructive in orange groves due to their eating holes in the rind of 
small green oranges causing a considerable loss some seasons. This species 
occurs throughout the entire United States and is common in the west. 
During the summer days and nights at Berkeley, California, the writer 
has taken large numbers of the males by following the call which consists 
in a drawn-out ch-ch-ch-ch-eap! repeated at rather long intervals. While 
making the note the male appears restless and usually moves about on 
the supporting twig and flies freely and noiselessly when disturbed. It 
occurs in British Columbia, Washington, California, Oregon, Arizona, 
New Mexico, Nevada, Colorado, Idaho. 

The Mexican katydid, Scudderia mexicana (Saussure) (Phaneroptera), is much like 


the preceding species but more slender. It occurs in Southern California, Arizona, 
New Mexico (Texas, Mexico, Lower California). 
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Fig. 57.—Eggs of the fork-tailed bush katydid, Scudderia furcata Brunner, inserted in the 
edges of the leaves of eucalyptus and olive. 
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Fia. 58.—The fork-tailed bush katydid, Scudderia furcata Brunner. Male. 
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The pistillate katydid, Scudderia pistillata Brunner, has very broad, dull, leaf-like 
tegmina with heavy veinlets. It is distributed throughout the United States east of the 
Rocky Mountains, ranging west into Montana and Wyoming. 

The Texan bush katydid, Scudderia terensis Saussure-Pictet, is a large, bright green 
species abundant in the eastern parts of the United States near marshes and bogs. It 
reaches its western limits in Montana and Wyoming. 

The hoofed katydid, Scudderia ungulata Scudder, is a narrow-winged katydid about 
the size and general appearance of S. frucata Brunner, but i is smaller, 21 to 23 mm. long, 
and has the end of the subgenital plate of the , SES Bi en 
male hoof-shaped or-V-shaped. According to W. 
ee Henderson it is the commonest species in 

tah. 

The cicada singing katydid, Neoconocephalus 
triops (Linn.), is a nag very pale brown species, 
- 60-60 mm. long. is common in Southern 
California, Seles in the Imperial Valley, 
where it may be taken in the shrubbery along 
the ditch banks at night, being easily found by 
following the shrill cicada-like song of the male. 
According to Caudell it ranges east into New 
Jersey. 


DECTICINZ (Subfamily). The Shield 
Bearers. The members of this subfamily 
are known as shield bearers because of the 
prominent shield-like pronotum which is 
often produced over the base of the abdo- 
men. The wings are normal in a few cases, 
but are mostly shorter than the abdomen 
or may be wanting entirely. The mem- 
bers of the species live singly or are gre- 
garious, appearing in countless numbers 
and doing much damage to pasture lands 
in the great plains regions. The size is 
usually large and the color various shades 
of brown or gray to match the dead leaves 
and other herbage in which they live. 

Their food is chiefly vegetarian but 
they are commonly cannibalistic and pre- 
daceous. 


Female left, male right. Natural size. 


The carinated shield bearer, Neduba carinata 
Walker (Fig. 59), is light brown with dark macula- 
tions, antennze three times as long as the body, 
wingless, the body 19 to 22 mm. long, the ovi- 
positor curved upwards, 13 to 17 mm. long. It 
lives singly in the coast hills or the open grass- 
lands, in British Columbia, Washington, Oregon, 
California, Arizona, and New Mexico. The va- 
riety picturata (Scudder) is a colored form with 
the pronotum irregularly mottled. It occurs 
along the Pacific Coast from Northern Cali- 
fornia to Washington. The variety convexa Cau- 
dell is larger and paler than the species. It is 
commonly taken among the dry leaves or under 
rocks, stones, and other objects along the coast 
of Central California in the San Francisco Bay 
Region. It is also reported from Mount Shasta, 
California. 


Fic. 59.—The carinated shield bearer, Neduba carinata Walker. 
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The small-winged katydid, Cryptophyllicus chlorum Hebard,! is of uniform bright grass 
green, with straw colored antennz and pale brown eyes. The wings are short, the 
tegmina being slightly more than the length of the pronotum and two-thirds as long as 


the abdomen. The length of the body is slightly over 26 mm. It stridulates at night — 
making a “loud and constant zick, zick, zick, zick.” The only recorded locality is the 


Sierra Nevada Mountains in Mariposa County, California. 
The sooty-brown shield bearer, Capnobotes fuliginosus (Thomas) (Locusta), is dark 

sooty-brown with lighter shades. The wings are longer than the body, from 50 to 68 

mm. The ovipositor is shorter than the hind femora and curved downwards. The 


adults appear in July and August. The distribution includes Nevada, California, ~ 


Arizona, New Mexico (Lower California). ‘ 

Bruner’s shield bearer, Capnobotes bruneri Scudder, is uniform wood brown, the elytra 
47 mm. long, the ovipositor lenger than the hind femora and curved downwards. It 
occurs in Southern California.’ 


The western shield bearer, C'ynobotes occidentalis (Thomas), is pale fawn colored, with . 


the elytra and wings well developed and longer than the body in both sexes. It is 
reported in California, Nevada, Idaho, and Arizona. There are two green-color varieties, 
viridis Ckll. in New Mexico, and uniformis Caudell in Southern California. 

The notable shield bearer, A pote notabilis Scudder, has wing stubs shorter than the 
pronotum; is brown marked with gray; and has the ovipositor narrower in the middle, 
curved downwards, longer than the hind femora, and unarmed at the sharp tip. It 
inhabits British Columbia, Washington, and Oregon. 


4 


The Mormon, Western, Great Plains, Idaho or black cricket, Anabrus ~ 


simplex Haldeman ? (A. purpurascens Uhler, A. similis Scudder, A. coloradus 
Thomas, Acheta nigra Lord), is the most destructive member of this family 
and one of the most destructive of the order. It is a large, wingless, pale 
yellow, dark brown or black, or green species with paler markings, the 
length varying from 35 to 45 mm. The ovipositor is curved upwards and 
slightly shorter or longer than the hind femora. The pronotum is greatly 
enlarged and extends backwards over the base of the abdomen. The eggs 
are first chocolate brown, but later turn gray, nearly straight 1.5 x 6 mm. 
They are laid loose in cracks or small holes in the hard, bare ground dur- 
ing the fall, each female depositing as many as a hundred eggs. Adobe 
or clay ground in the dry hills where vegetation is sparse is preferred for 
ovipositing. In copulating the large, white sperm sac of the male is caught 
by the vulva of the female and held until torn loose, failing which the male 
is dragged with it. The sac is carried for two or three hours. The Mormon 
cricket is diurnal, resting at night and active during the day. The male 
sings in the morning until about ten o’clock. It prefers succulent vegeta- 
tion, but freely eats sagebrush, other bushes, is cannibalistic, and will eat 
dead animals. When abundant it is a serious pest to cultivated, forage 
and grain crops, pastures, and in fact everything. 

The distribution embraces most of the area west of the Rocky Mountains, 
but it is not a pest in the extreme south and west. It has proven to be 
serious in Colorado, Utah, Idaho, Montana, Eastern Oregon, and Wyom- 
ing, but is also reported in Nevada and California. 

When it is advancing, poison baits are often too slow, although if a 
double amount of white arsenic or Paris green is used, the baits are effective. 
Ditches, fences, rollers, gasoline torches, and such devices are preferable. 


1 Hnt. News, 19, 1908, p. 158. Orig. dese. 

he P. Gillette, Ent. News, 15, 1904, p. 321. Bul. 101, Colo. Agr. Exp. Sta., Apr., 
S. A. Johnson, Bul. 52, Div. Ent. U.S. Dept. Agr., 1905, p. 62. 
A. N. Caudell, Proc. U. S. Nat. Mus., 32, 1907, p. 353. 
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Three varieties are listed: coloradus Thomas, which is usually grass 
green or varies from yellow to black, inhabiting British Columbia, Colorado, 
Utah, New Mexico; maculatus Caudell which is pale or dark brown, the 
abdomen mottled gray, occurs in British Columbia, Washington, New 
Mexico; nigra Caudell which i is shining black and inhabits Oregon, Idaho, 
and Colorado. 


The cerciated cricket, Anabrus cerciata Caudell, is brownish with obscure yellow mot- 
tlings, distinguished by its large size and the peculiar misshapen male cerci. It inhabits 
Washington and Oregon 

The long-legged ceket, Anabrus longipes Caudell, is a dark brown, long-legged form 
which inhabits open glades or small groves and clumps of trees in British Columbia and 
Washington. 


The coulee cricket, Peranabrus scabricollis (Thomas) (Thamnotrizon) } 
is much like A. simplex Hald. in appearance and habits. The adults are 
large, fat, soft-bodied, 144 inches long, dark reddish-brown with paler 
markings, completely apterous in the female, with short wing stubs in 
the male, and short legs. In the northwest the name coulee is applied to 
dry canyons which are often inhabited by this species. The coulee cricket 
breeds in the arid sage brush areas among the fallen leaves and in the 
grasses. The eggs are inserted singly at the bases of grass stems, each 
female laying about fifty. The young feed and remain in these areas dur- 
ing the first four instars after which, and about the first of June, they begin 
to move in great migratory hordes devastating everything in their path 
and often invading the cultivated areas and doing great damage to grain 
and other field crops. In moving they usually walk, but jump when dis- 
turbed. This species occurs in restricted areas of Montana, Idaho, and 
Eastern Washington. 


The valley cricket, Clinopleura melanopleura (Scudder) (Steirorys) ? (Fig. 60), is 
a light or dark brown with yellow and fuscous markings, with very short abbreviated 
pick long legs, ovipositor straight and shorter than the hind femora; the length of 
the body is from 114 to 1/4 inches, exclusive of the ovipositor, The life *history of this 
species is probably not greatly different from the two preceding. It is sometimes suf- 
paleanty abundant in the San Joaquin Valley, California, to be destructive to_pasture- 
lands, grain, and alfalfa fields. It also occurs in Utah. A variety infuscata Caudell is 
smaller and darker than the typical species. 

The yellow-margined valley cricket, Clinopleura flavomarginata Scudder, is much like 
the former but is testaceous and not so plainly marked. It has the same distribution. 

The small valley cricket, Clinopleura minuta Caudell, is dark reddish with yellow 
margins on the pronotum. In other respects it resembles the other valley crickets 
except that it is the smallest species of the genus. It inhabits the western foothills of 
the Sierras, and the interior valleys and central coastal region of California. 

The boreal grass katydid, Steroxys borealis Scudder, is a brown species with short 
wing stubs occurring in British Columbia, Washington, Oregon, California, and Wyom- 
ing. In Eastern Oregon it is plentiful and sometimes harmful. 

The pale grass katydid, Stieroxys pallidipalpus (Thomas) (Decticus), is yellowish to 
light brown, the hind femora darkly mottled. It is reported from Washington, Oregon, 
California, Eidaho; Wyoming, Utah, and Nevada. 


ale Rept. U.S. Geol. Surv. Terr. 5, 1872, p. 441. Orig. desc. 
E. Snodgrass, Jour. N. Y. Ent. Soc., 13; 11805, p. 74. 
- N. Caudell, Proc. U. S. Nat. Mus., 32, 1907, p. 363. 
A. L. Melander and M. A. Yothers, Bul. 137, Wash. Agr. Exp. Sta., 1917. 
2C. W. Woodworth, Bul. 142, Cal. Agr. Exp. ‘Sta., 1902, p. 15. 
E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed., 1915, ’D. 33; 
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The three-lined grass katydid, Stéeroxys trilineata (Thomas) (Thamnotrizon), is a yel- 
lowish or dark brown species sometimes with three broken black lines on the dorsum. 
It is known in Montana, Idaho, Wyoming, Colorado, and New Mexico. ‘ } 

The short-tailed katydid, Hremopedes brevicauda Caudell, is a beautiful wingless, green 
and brown species with darker markings. The average length of the mature forms is 
from 10 to 15 mm. exclusive of the short ovipostor. It inhabits the rank grasses in’ 
damp meadows along the coast of Central California. 


Fie. 60.—The valley cricket, Clinopleura melanopleura (Scudder). Female, 
(After Woodworth.) 


RHAPHIDOPHORINZ (Subfamily). Cave and Camel Crickets. 
The members of this subfamily are of medium to large size, wingless, hind 
tibie often very long and armed with spines, and are mostly of various 
shades of light and dark brown. .The members are nocturnal and live in 
caves, wells, cracks or holes in the ground, in rotten logs, stumps or under 
damp leaves, stones, or other objects on the surface of the ground. 


The yellow camel cricket, Tropidischia xanthostoma Scudder (Rhaphidophora),1 is a very 
large grayish-brown species 11% inches long and with the antennze much longer than the 
body. The specimen taken by the writer occurred among the dead leaves on a creek 
bank in the redwood belt near Dyerville, Humboldt County, California, and was de- 
termined by A. N. Caudell. This rather rare and interesting species is reported in 
British Columbia, Washington, Oregon, and California. | 

The greenhouse stone cricket, Diestrammena japanica Blatchley,? is pale brownish 
mottled with darker spots. ‘This: interesting species has been introduced from Japan 
into many parts of the United States where it appears to breed normally in greenhouses 
and to attack various plants. T. D. A. Cockerell reports it as being abundant in a 
greenhouse in Colorado.3 

The tree camel cricket, Gammarotettix bilobatus (Thomas) (Ceuthophilus), is a rather 
small brown species partially covered with black markings, with a short ovipostor 
curved upwards and armed at the tip with a number of teeth. The length is 10 to 15 mm. 
exclusive of the ovipositor which is about 3 mm. Unlike most of the members of this 
subfamily which live ir the soil, the tree camel cricket is arboreal feeding on the leaves 
of the small oak trees and brush. The writer has taken it in large numbers in the western 


1 Proc. Bost. Soc. Nat. Hist., 8, 1861, p. 12. Orig. dese. 
2 Hitherto known as D. marmorata (De Hain) and was renamed by W. S. Blatchley, 
Orthoptera of Northeastern America. Nature Pub. Co., Indianapolis, Ind., 1920, p. 611. 
8 Jour. Econ. Ent., 2, 1909, p. 79. 
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foothills of the Sierras and in the Coast Range Mountains in Northern and Central 
California. It probably ranges into Oregon. 

_ The genital camel cricket, Gammarotettix genitalis Caudell, is much like the former 
species, but without as many dark markings. It occurs in Southern California. 

The California camel cricket, Ceuthophilus californianus Scudder (Fig. 61), is of a 
uniform pale brown color with darker chestnut-brown dorsal bands. The short ovi- 
positor of the female is armed at the tip with six or seven spines. The size varies from 


Fie. 61.—The California camel cricket, Ceuthophilus californianus Scudder. 
A, females; B, male. 


15 to 25 mm. in length.. This is a soil-inhabiting species, most often found in gopher 
holes, and may be observed at the entrances of these holes on dull spring days. The 
writer has dug them from the soil at various times of the year, but they are most likely 
‘to be near the surface during the spring and fall months. They may also be taken under 
stones or logs. The range is wide including British Columbia, Washington, Oregon, 
California, Utah, and Arizona. 
There are a large number of western species of the genus Ceuthophilus and related 
genera. A few of the common forms are listed as follows: 
Ceuthophilus agassizi Scudder. British Columbia, Washington, Oregon. 
alpinus Scudder. Colorado. 
aridus Bruner. Colorado. 
arizonensis Scudder. Utah, Arizona, New Mexico. 
genitalis Caudell. New Mexico. ; 
henshawi Scudder.’ British Columbia, Washington, Oregon, California. 
lamellipes Rehn. Arizona. 
maculatus (Harris). The spotted camel cricket. Reported by C. H. 
T. Townsend as eating clothes on the lines at altitudes of 7,000 
to 10,000 feet, New Mexico.! 


1 Insect Life, 6, 1893, p. 58, 
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neomexicanus Scudder. New Mexico (Kansas). 


pallidus Thomas. The wingless stone cricket. Reported by C. H. T. 


Townsend as eating holes in lace curtains and other fabrics in 
New Mexico.! It also occurs in Colorado. : 

papucispinosus Rehn. Arizona, New Mexico. 

polluticornis Scudder. Yosemite Valley, California. 

testaceus Scudder. Wyoming, California (U. S8.). : 

uniformis Scudder. On plains of Colorado, New Mexico (Kansas, 
Nebraska). ; 

utahensis Thomas. Utah. 

valgus Scudder. Colorado, New Mexico. 


vinculatus Scudder. The vinculate camel cricket. Common pale 
brown species inhabiting much of the western area and reported — 


from Washington, Montana, California, Nevada, Colorado, (U. §.).’ 


Pristoceuthophilus celatus (Scudder) (Ceuthophilus). Has a horn-like projection 


on the vertex of the head just above base of antennz. Brit- 
ish Columbia, Washington, Oregon, California. 
cercalis Caudell. Montana, Washington, Oregon. 
pacificus (Thomas). British Columbia, California, Nevada. 
salebrosus (Scudder). Washington, California. 
Phrizocnemis franciscanus Rehn. Arizona. 
longispinosus Caudell. Washington. 
neomexicanus (Scudder). Arizona, New Mexico. 
obesus Caudell. California. 
oregonensis Caudell. Oregon. 
validus Scudder. California. 
viereckt Rehn. Arizona, New Mexico. ; 
Rhachocnemis hostiferus Rehn. (Phrizocnemis truculentus Scudd.). Colorado. 
Daihinia brevipes Haldeman. New Mexico, Colorado, Wyoming (U. 8.). 
Udeopsylla devius (Scudder) (Ceuthophilus). Colorado. 
nigra Scudder. Arizona, California (U. S.). 
robusta Haldeman. Colorado, California (Kansas, Mexico), 
serrata Rehn. Arizona. 
socorrensis (Rehn) (Phrixocnemis). New Mexico. 


STENOPELMATINZ (Subfamily). Jerusalem or Sand Crickets.” 
The members of this subfamily are very interesting wingless, ground-inhab- 
iting forms of large size, smooth and shining amber brown with darker 
stripes across the dorsum of the abdomen, and nearly all occur in the states 
west of the Rocky Mountains. They live in the soil, remaining hidden dur- 
ing the day and coming out freely at night in search of food which consists 
of the roots and tubers of plants and of dead animal matter. The greatest 
numbers appear in the early spring when mating occurs. The white sperm 
sac of the male is clasped and torn off by the vulva of the female and car- 
ried for several hours as in the case of some of the shield bearers. It has 
been noted that the female frequently kills and devours the male after 
mating. The eggs are oval white with roughened surface and are laid in 
small masses in nest-like holes in the soil during the spring months (Fig. 
63). The adults may be found during the summer under stones, logs, 
and so forth, during the day, and in the paths and roads at night or in the 
early morning. In dusty roads the queer tracks made by the feet on each 
side of the body which is dragged to make a smooth trail like that of 
snake, may often aid in their capture. The large, almost human-like head 


1 Insect Life, 5, 1893, p. 282. 
2S. H. Scudder, “Stenopelmatine of Pacific Coast.” Can. Ent., 31, 1899, p. 113, 
gone eben, “Key to Species of Stenopelmatus.” Jour. N. Y. Ent. Soc., 24 
, p. 70. 
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of these crickets has caused them to be an object of fear and superstition. 
In the southwest where they are most abundant they are known by the 
Mexicans as “nifia de la tierra” or ‘child of the earth” or as the child of 
the desert. .C. D. Duncan! has noted that they stridulate by rubbing the 
inner surface of the hind femora against short spines on the sides of the 
abdomen, producing a sound resembling the rubbing together of pieces 
of sandpaper. There is little of economic importance attached to the 


Fie. 62.—The Jerusalem cricket, Stenopelmatus longispina Brunner. Female. 


sand crickets with the possible exception of one or two species which oc- 
casionally attack potato tubers in newly broken soil. 

Adults are frequently found parasitized by tachnia flies and by horsehair 
worms of the genus Mermis. 

The Jerusalem cricket, Stenopelmatus longispina Brunner (S. californicus 
Scudder, S. histrio Saussure, S. irregularis Scudder, S. oculatus Scudder, 
S. terrenus Rehn) (Figs. 62, 63), is the commonest form met with through- 
- out the Pacific Coast Region from British Columbia through Washington, 
Oregon, California, Nevada, Arizona, Colorado, Utah, Wyoming, New 
Mexico, into Mexico. It is the largest species, measuring from 30 to 50 mm. 
The head, thorax, and legs are shining pale amber-yellow to brownish; 
the abdomen is shining amber-brown with wide, almost black bands across 


1 Entomological News, 34, 1923, p. 73. 
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the front margins of the segments above, while the venter is pale amber. . 


It is readily recognized by the long, hind tibize which are armed with two 
or three outer and four or five inner spines. This species has been found to 
feed upon the tubers of potatoes growing on newly-cleared land and to feed 


on the same in confinement. It has — 


also been shown that they will eat dead 
animal matter as well, a habit common 
to many of the orthopterous insects. 


The banded sand cricket, Stenopelmatus 
fasciatus Thomas, is much like the preced- 
ing species in size and color, but has from 
five to six spines on the outer margin of the 
hind tibie. It occurs in Montana, Idaho, 
Wyoming, and Utah. 

The red sand cricket, Stenopelmatus fuscus 
Haldeman, is smaller than the two preced- 
ing species and often has a distinct reddish 
or pinkish tinge although the normal color 
is buff or pale amber brown with the charac- 
teristic dark abdominal bands. There are 
normally three inner and five outer spines 
on the hind tibie. This species ranges from 
the western foothills of the Rocky Mountains 
to the Pacific Coast, having been recorded 
in Washington, Idaho, Montana, Oregon, 
Wyoming, Colorado, California, Nevada, 
Arizona, and New Mexico. 

The picturedsand cricket, Stenopelmatus 
pictus Scudder,is the smallest species, 20 
to 30 mm., with much the same color as S. 
longispina Brunner, but with dark longi- 
tudinal marks on the occiput; and with 
smaller hind tibize normally armed with three 
inner and. two outer spines. It occurs in the 

eas : San Francisco Bay Region of California. 

Fic. 63.—Eggs of the Jerusalem cricket, C. D. Duncan has reared the tachnia fly, 

Stenopelmatus longispina Brunner. Plagiprospherysa parvipalpis Van der Wulp, 
(Photo furnished by H. H. P. Severin.) from an adult at Palo Alto, California.? 


GRYLLIDZ.’ Crickets, Tree Crickets, Mole Crickets, Ant Crickets. 

The crickets are medium-sized, saltatorial insects usually with long, 
filiform antenne, three-jointed tarsi, and spear-shaped ovipositor. The 
wings are fully developed, abbreviated or wanting; ocelli present or absent; 
the hearing organs usually on both sides of the front tibia. The stridulat- 
ing organs of the males are located near the base of the dorsal surface or 
the tegmina and consist of a file and tympanum much as in the katydids. 
Crickets are variable in habits living in or on the ground or in bushes and 
trees,.and feeding on vegetable and animal matter. They are nocturnal 
and the males are shrill and loud singers, being responsible for a great deal] 
of the insect noise through the summer nights. The eggs are laid singly 
in the ground, or in rows or singly in the tissues of plants. Although often 
present in countless numbers they are not nearly so serious pests as many 


1C. D. Duncan, Entomological News, 34, 1923, p. 73. 
2 Entomological News, 34, 1923, p. 77. 


3§. H. Scudder, “The genus Gryllus on the Pacific Coast.” Psyche, 9, 1901, p. 267. 
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of their relatives among the katydids and grasshoppers. Some of the 
house crickets destroy woolen goods and carpets, the field crickets some- 
times devour the young plants, and the tree crickets, by their egg punctures, 
wrongly prune young trees and bushes, but as a whole the family is of little 
serious consequence. 


GRYLLOTALPINZ (Subfamily). Mole Crickets. The knife mole 
cricket, Gryllotalpa cultriger Uhler, is the only western representative of 
this subfamily. It is cinnamon brown with dark marks at the bases of 
the legs, and wide tegmina extending to cover the four basal abdominal 
segments. The length of the body is 27 mm. It occurs in California, 


_ Arizona, New Mexico (Texas). 


TRIDACTYLINZ (Subfamily). Sand or Pigmy Mole Crickets. The 
minute mole cricket, Hllipes minuta (Scudder) (Tridactylus minutus Scud- 
der), is a small dark brown or blackish cricket with paler mottlings on the 
pronotum and all the femora and the middle tibize with pale cross bars; 
4to5 mm. long. It frequents dry, grassy places and is often abundant in 


stubble fields of Central California. It also occurs in Arizona, New Mexico 
(Texas, U.§8.). 


MYRMECOPHILINZ (Subfamily). Ant Loving Crickets.!. The mem- 
bers of this subfamily are small, apterous crickets without ocelli or 
hearing organs, and with hind femora oval, compressed, and greatly en- 
larged. They live as guests in ant colonies and probably feed on the se- 


cretions of the ants’ bodies. 


Mann’s ant cricket, Myrmecophila manni Schimmer, is pale yellowish brown and 
varies from 2 to 3 mm. long. It inhabits the nests of alarge number of ants in Wash- 
ington, California, Nevada, and Arizona. 

The Nebraska ant cricket,? Myrmecophila nebrascensis bugger (M. nehawke Scudder), 
is yellowish brown 1.3 to 2.6 mm. long. It occurs in the nests of a number of ants in 
Arizona, New Mexico (Texas, U. S.). 

The Oregon ant cricket, Myrmecophila oregonensis Bruner (M. formicarum Scudder), 
varies from pale to dark brown in color and from 2 to 3.13 mm. in length. It is found 
in the nests of most of the common ants in British Columbia, Washington, Oregon, 
and California, ranging from the coast to the Cascade and Sierra Nevada Mountains. 


GRYLLINZ (Subfamily). Ground and Field Crickets. The small 
ground crickets belonging to the genus Nemobius are of a uniform brown 
color and often very abundant, feeding during the day on animal and 


_vegetable matter, but particularly on pasture vegetation which is often 


cleaned up completely. The common western species are the striped 


_ ground cricket, Nemobius fasciatus (De Geer), which occurs in Montana, 


Wyoming, and Utah; the Mexican ground cricket, N. mexicanus Walker, 
often abundant in Imperial Valley, California, and in Arizona; the Mormon 
ground cricket, NV. cubensis mormonius Scudder, found in Nevada and Utah; 
the New Mexican ground cricket, NV. neomexicanus Scudder, occurring in 
California, Arizona, Colorado, Utah, New Mexico (Texas); and the Utah 
ground cricket, N. utahensis Scudder found in Utah. 


18. H. Scudder, “The ie of Myrmecophila in U. S. ” Psyche, 8, 1899, p. 423. 
1020, Hebard, “A’ Rev. of N. A. Species of Myrmecophila.” Trans. Am. Ent. ‘Soc., 46, 
p. 
2W. uM. ‘Wheeler, scat 9, 1900, p. 111. 
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The closely related black ground cricket, Miogryllus pictus (Scudder) 
(Nemobius), occurs in Arizona and New Mexico, and the lined ground — 


cricket, M. lineatus Scudder (Gryllodes), occurs in Nevada and Arizona. 


The common house and field crickets belonging to the genus Gryllus* — 
are now generally considered as a single species, commonly known as the © 
field cricket, Gryllus assimilis (Fabr.) (Fig. 64), and the various forms — 
throughout the country hitherto known as — 


species are corisidered as varieties, races, or 


order to make use of available literature 
and records and to avoid confusion it has 


localities with the understanding that all 
are synonyms of the above. ‘There has 


cific name is most welcome. The species 


black cricket. In the warmer districts it 
appears at times in great numbers and 
may become a real nuisance in houses and 
public buildings especially on warm nights. 


well as those which are at times responsi- 
ble for injury to young trees, vines, gar- 
den and truck crops, belong to this spe- 
cies. They may be controlled by using 
the poison bran mash as recommended for 
grasshoppers, with a slight increase in the 
amount of poison used. 

The following variants may be listed for 


Fie. 64.—The field cricket, Gryllus 


Gseinidia (Pabr): the Western States although many of them — 


: ; are strictly outside our region: 
The typical form of Gryllus assimilis (Fabr.) is pale-yellowish. It occurs 
along the coast of Southern California. 


Gryllus abbreviatus Serville. British Columbia. 
alogus Rehn. Arizona, New Mexico. 
armatus Scudder. Arizona, Utah. ; 
integer Scudder. Oregon, California, Colorado, New Mexico. 
lineaticeps Stal. California, 
neglectus Scudder. Oregon, Arizona, Colorado. This is an Atlantic Coast form. 
Denia oorecs Burmeister, An eastern form reported in the west from many 
ates. 
personatus Uhler. Arizona, New Mexico. 
signatipes Walker. Pacific Coast States. 
vocalis Scudder. Southern California. 


1J. A. G. Rehn and M. Hebard, “The Genus Gryllus in America.” Proc. Acad. Nat. 
Sci. Philad., 1915, p. 293. 


W. S. Blatchley, Orthoptera Northeastern Am. Nature Pub. Co., Indianapolis, Ind., 
1920, p. 696. 


variants, or are indicated by symbols. In ~ 


been thought best to list the old specific | 
names most commonly used in different » 


been so much difficulty in separating the — 
various colored forms that the single spe- — 


in question is very common throughout | 
the country and is often known as the © 


The common house-inhabiting forms as — 
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CG@CANTHINZ (Subfamily). Tree Crickets.1 The members of this 
| subfamily are an interesting group of small, delicate crickets which 
are arboreal in habits and pale yellowish green or brownish in color to 
_ match their surroundings. The males have broad, flat tegmina folded 
_ horizontally over the back while those of the female are folded over the 
_ sides. The legs and antennz are slender, the two basal joints of the latter 
bearing constant black markings which are an aid in separating the species. 
The males stridulate as do most of the crickets by rasping the bases of 
the wings together. They are nocturnal but are often found moving 
about during the day. The white, elongate, cylindrical, slightly curved 
eggs are laid, according to the species, singly in the bark or cambium of 
woody plants,:in rows in the pitch of small stalks and twigs, and in two 
groups in the pith through asingle puncture. The food consists of both 
plant and animal matter. Aphis, treehoppers, scales, and other small 
insects are rapidly devoured. Leaves, flowers, bark, and other parts of 
plants are also eaten, but tree crickets are generally considered beneficial 
rather than injurious, although the egg punctures may be sufficiently 
numerous in small branches to cause them to break. 

The snowy tree cricket, Hcanthus niveus (De Geer), is a very pale green 
species in the adult form, the young being almost white. The length is 
14mm. tothe tip of theabdomen. There isasingle black spot on each of the 
first two antennal segments. It inhabits trees and bushes and is often found 
in apple orchards, apparently preferring the cultivated areas to the wood- 
lands. The eggs are white or pale yellow, the cap with a long, finger-like 
_ projection, and are laid singly in the bark, or cambium near leaf axils of 
bushes and trees, often in apple, ash, pear, cherry, plum, prune, peach, and 
native and ornamental trees. A race in Oregon also oviposits in oblique 
rows in canes of blackberry, loganberry, raspberry, rose, and similar pithy 
plants according to B. B. Fulton. The song of the male is a clear whistle, 
“‘treat-treat-treat,” in a high-pitched monotonous series. The nymphs 
feed on the flowers, young fruit, and foliage of fruit and other trees and 
are at times responsible for considerable damage by scarring the young 
fruit, particularly peaches in California and prunes in Washington. The 
snowy tree cricket has a wide distribution throughout North America 
and is found in many of the Western States, being reported in British 
Columbia, Washington, Idaho, Oregon, California, Utah, and Colorado 
(Mexico, Central America, Cuba). 


The California tree cricket, (canthus californicus Saussure, is often mistaken for 
the snowy tree cricket in California. The male is light green or pale ochraceous, with 
the head and the dots on the pronotum and on the first and second antennal segments 
reddish; the females are pale yellowish-green to olive green. It is commonly taken in 
the orchards and native bushes throughout California, but nothing is known con- 
cerning its life history. : f 

The black-horned tree cricket, Hcanthus nigricornis Walker (O. fasciatus Fitch), varies 
from pale green to almost entire black. The adults normally have the antenne and venter 
of the abdomen black, while late seasonal forms also have the head, pronotum, and 
legs black. The length is 14 mm. It inhabits tall and rank growing plants and bushes 
along streams and in other damp places as well as in berry fields, vineyards, nurseries, 
and orchards. The eggs are laid in compact rows in pithy stems of raspberry, blackberry, 
loganberry, grape, and elder, but are also occasionally laid in woody twigs of elm, 


1p, J. Parrott, Jour. Econ. Ent., 4, 1911, p. 217. . 
B. B. Fulton, Tree Crickets of N. Y. Tech. Bul. 42, N. Y. Agr. Exp. Sta., 1915. 
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maple, peach, apple, and other trees. The number of eggs in a row varies from a few 
to nearly a hundred. Like the snowy tree cricket this species is widely distributed 
throughout the United States and is common in Oregon, California and Arizona. 

The four-spotted tree cricket, (icanthus nigricornis quadrimaculatus Butenmuller, 
is considered a valid species by some entomologists. There are apparently gradua- 
tions in color between the preceding variety and this, the chief distinction of the latter 
being the two dark spots on each of the two basal antennal segments and the pale, 
rather than dark, ventral surface of the abdomen. Otherwise the general color and 
size are the same. The yellow eggs have the projections of the cap club- or finger- 
shaped. They are laid in loose rows in small pithy stems much like those of O. nigri- 
cornis Walker. It may be found in company with the black-horned tree cricket or 
more often in the small shrubbery of dry fields and foothills, on wild carrot, goldenrod, 
asters, white melilotus, and ragweed. It inhabits the entire country and is recorded 
in the west in British Columbia, Colorado, Utah, Arizona, and New Mexico. 

The Argentina tree cricket, Gcanthus argentinus Saussure, somewhat resembles the 
snowy tree cricket in general color and shape. It has black spots only on the second 
joint. It is a South American species ranging through Mexico into Southern Cali- 
fornia, Arizona, New Mexico, and Texas and usually occurs on weeds and shrubs in 
open fields and prairies. It oviposits in pithy plants. 


GRYLLOBLATTIDZ.! The Grylloblattids. This is a small sub- 
family of wingless insects which have simple metamorphosis; biting 
mouth parts; slender, elongate, thysanuriform, somewhat hairy bodies; 
small compound eyes and no ocelli; legs fitted for running, 5-jointed tarsi 
without pulvilli; cerci long, slender, 8-jointed; ovipositor exserted. This 
family constitutes the order Notoptera of some authors. There is but a 
single species, Grylloblatta campodeiformis Walker, which occurs in the 
mountains at Banff, Alberta, and in Plumas County, California. The 
adults are honey-yellow covered with fine pubescence. The males measure 
16.5 mm. and the females 30 mm. They occur under stones and some- 
what resemble the Campodea from which the specific name is derived. 


BLATTARLE (BLATTOIDEA) (Suborder) ? 


Cockroaches, Roaches 


The members of this order are medium to large insects with simple 
metamorphosis and typical biting mouth parts. The bodies are regularly 
oval and very flat; the pronotum projecting forward over the head; the 
antennze and legs long and slender. All forms are very swift runners. 
Many species are apterous, while perhaps the greater number have the 
leathery front wings and thin membranous hind wings, all of which are 
folded flat over the back in repose. The eggs are laid in peculiar masses 
or egg-cases, some of which are cylindrical or oval, while others resemble 
miniature shredded-wheat biscuits. The masses are often nearly half as 


1H. M. Walker, Can. Ent., 46, pp. 93-99, 1914. 
2S. H. Scudder, “Cat. Orthoptera N. A.” Smithsonian Miscl. Coll., 189, 1868. 
Pe vee A. G. Rehn, ‘Studies in Am. Blattidew.”” Trans. Am. Ent. Soc., 29, 1903, p. 


R. Shelford, ‘‘Blattide.” Genera Insectorum, Fac. 109, 1910. 
A. N. Caudell, “ Nearctic Orthopterous Insects.”” Proc. U. S. Nat. Mus., 44, 1918, 


p. 600. 

M. Hebard, ‘The Blattide of N. A. North of the Mexican Boundary.”” Mem. Am. 
Ent. Soc., 2, 1917, p. 228. é 

This and the next two suborders, Phasmida and Mantodea are considered as Families 
by most students and the families listed under them as subfamilies. 
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large as the female and are usually carried about until ready to hatch, 
when they are dropped in a convenient place. 

_, Cockroaches are normally vegetarians, feeding largely upon dry cereal 
products indoors or on vegetable matter in the field. The former are 
often serious pests in houses, but more particularly in restaurants and 
hotels, although they may be found in railroad sleepers, steamships, and 
nearly all other haunts of man. Their presence is no less disgusting than 
the roachy odor which they leave on everything they invade in the kitchen 
and pantry. 

They are nocturnal in habits, hiding in cracks and in any dark place 
during the day and fairly swarming forth at night in search of food. Noth- 
ing escapes them and consequently they are very troublesome especially 
in hot, damp kitchens. 

The field cockroaches are of no economic importance in this country. 

The control of cockroaches is not always an easy task, but fumigating 
with hydrocyanic acid gas gives the most complete and satisfactory results. 
The work may be done during the night and the rooms made tight during 
the operation by placing strips of wet paper over the cracks around the 
doors, windows, and other openings. Sodium fluoride has largely replaced 
boric acid as a powder to sprinkle on the shelves and other places frequented 
by cockroaches. The material is effective as a fumigant as well as a 
poison, as it is taken into the mouth in cleaning the feet, by drawing 
them through the mouth parts. 

A bait made by preparing a sweet gruel of cereal or cotton seed to which 
is added a yeast cake to start fermentation and a small amount of white 

arsenic is effective in killing the large cereal cockroaches which are trouble- 
some in stores,. warehouses, mills, and ships. 

Cockroach book varnish may be prepared by shaking together one 
quart wood alcohol, 30 grains carbolic acid, and 15 grains corrosive sub- 
limate. Let stand for 24 hours and apply as a varnish every six months. 
It should not be used on soft leather or bright-colored bindings. 


KEY TO WESTERN FAMILIES 


1. Middle and hind femora armed beneath along one or both margins Legs two or 

PEIIEMELIS UMTS IMCBS tw rs viii Snipe sh sate hvu s st ewult gahe wines Acie Qe nwaes Blattide 

' Middle or hind femora, or both, unarmed beneath, or armed with hairs or bristles 
only, with one or two apical or subapical spines on one of both margins.. 


DEeATO MIM DEtWCCH ClUWS GIStINCE. ...\.. 020. ceeis ese cee cees sanees Panchloride p. 105 
Arolium between claws minute or absent. ........... 0 cece e cee e eee ences 3 


3. Apterous or the wings without or with an indistinct apical field. Anal field of 

ered with a single fold or apterous with the pronotum more or less pilose or 
[EGWIR? oo nd o gga TH Reena ones ete eer Corydide p. 105 

‘nal! feld of wing with two or more folds or apterous with the pronotum smooth 
Panesthide p. 106 


BLATTIDZ. Common Goukronches 
_ The American cockroach, Periplaneta americana (Linn.) (Blatta) (Fig. 
_ 65, A), is a large, pale reddish brown species 1) inches long, with paler 
~ markings on the pronotum and without a distinct yellow stripe on the 
elytra. aes is a native of Central America and Mexico having extended 
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its range to include the middle and Western United States and may now 
be considered a cosmopolitan species. In the Southwestern States it is 
the commonest household roach. 

The Australian cockroach, Periplaneta australasie (Fabr.) (Blatta) 
(Fig. 65, D), is similar to the American species but is slightly smaller, — 
darker in color and with a distinct yellow humeral stripe on the elytra — 
and a yellow margin on the pronotum. It is both a household and a gar- — 
den pest, eating holes in clothing and book bindings, and attacking various | 


Fie. 65.—Common cockroaches. A, the American cockroach, Periplaneta americana (Linn.), 
B, female, C, male and d, egg case of the oriental cockroach, Blatta orientalis Linn.; D; 
the Australian cockroach, Periplaneta australasie (Fabr.); E, adult and e, egg cuse of 
the common cockroach, Blattella germanica (Linn.). 


plants in greenhouses and gardens. It takes the poison bait freely and is 
not difficult to control. Like some other cockroaches, this species has 
been widely distributed by commerce throughout the world, although it 
is primarily a tropical and subtropical insect. In California it ranges 
as far north as San Francisco. 

The oriental, black or Asiatic cockroach, Blatta orientalis Linn. (Fig. 65, 
B, C, d), is the common black roach of the house, about one inch long 
and dark brown. The wings of the female are rudimentary and those 
of the male, when folded, do not reach to the tip of the abdomen. It is 
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| a cosmopolitan species spread throughout the world by commerce. It 
| is likely to be found throughout the United States and in the west has 
' been reported from Montana, Colorado, California, Arizona, and New 
Mexico. 

' The tropical cockroach, Neosteleopyga rhombifolia (Stoll) (Dorylea, 
| Blatta, Stylopyga, Steleopyga), is a cosmopolitan species within the tropics 
' and ranges north throughout Mexico into Arizona. It is distinguished 
| by the variegated thorax and the lateral elytra of the male. 

The common cockroach, German roach, or crotonbug, Blattella germanica 
(Linn.) (Blatta, Ectobia) (Fig. 65, E, e), is the species most often met with 
in kitchens, bakeries, restaurants, hotels, and dwellings in this country. 
It is a small species less than one-half inch long, pale yellowish brown 
with two dark longitudinal stripes on the pronotum. This cosmopolitan 
species probably occurs in every State in the Union and is often present 
in great numbers. It feeds upon cereal and other stored products, runs 
over everything in the pantry and kitchen, leaves a distinct and offensive 
roach odor, and thus often becomes a serious nuisance. 

The consobrine cockroach, Ischnoptera consobrina Saussure (I. occi- 
dentalis Sauss.), is a fuscous species 17 mm. long with brown wing nerves. 
It inhabits Central America, Mexico, and ranges into Texas, and is re- 
ported in Southern California.! 


PANCHLORIDA. Tropical Cockroaches. 

The green Cubanroach, Panchlora cubensis Saussure, is a pale green 
species often imported into the Western States in bunches of bananas 
from Central America. The writer has received a number of individuals 
from San Diego, Los Angeles, and San Francisco, California, 


CORYDIDZ. 

The members of this family in the west are all included in the genus 
Arenivaga* (Homeogamia), and are winged or wingless. They occur 
under stones, cow chips, and so forth, and are mostly inhabitants of hot, 
arid regions. 


The erratic roach, Arenivaga erratica (Rehn) (Home@ogamia), is a medium-sized or 
small, reddish brown species 10-18 mm. long, which has the widest distribution of any, 
occurring in Southern California, Utah, Colorado, Arizona, New Mexico (Texas, Mex- 
ico). A large wingless female of this species was taken under a stone at Laguna Beach, 
California, in 1921, and determined by A. N. Caudell. The males are winged, 20 mm. 
long and pale brown, somewhat mottled with a dark median spot on the shield. 

The Apache roach, Arenivaga apacha (Sauss.) (Homeogamia apacha infuscata Cau- 
dell), is closely akin to the erratic roach in size and color, although some forms are 
darker in color with paler mottlings on the tegmina. It occurs in Southern California 
and Arizona (Mexico). 

The genital roach, Arenivaga genitalis Caudell, is the smallest species of the genus 
varying from 10 to 12 mm. long for the male, with darker markings on pronotum and 
distinct maculations on the tegmina, but the coloration is not so intensive as in A. 
apacha (Sauss.). f i 

The Arizona roach, Arenivaga grata Hebard, is a large brown species 16-19 mm. 
long. It occurs in Southern Arizona (Mexico). 


1Rehn and Hebard, Proc. Acad. Nat. Sci. Phila., 61, 1909, p. 409. 

2 James A. G. Rehn, ‘‘A Revision of Orth. Genus Homeogamia.” Proc. Acad. Nat. 
Sci. Phila., 55, 1903, p. 177. 

M. Hebard, ‘‘Revisionary Studies in the Genus Arenivaga.” Trans. Am. Ent. Soc., 
46, 1920, p. 197. 
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PANESTHID. 


A single species, Cryptocercus punctulatus Scudder, is reported from 


California by C. W. Woodworth.' It may be distinguished by the smooth 
pronotum and the absence of spines on the undersides of the femora. 


PuHasmMiIpA (PHASMOIDEA) (Suborder) ” 
Phasmids, Walkingsticks 


The phasmids or walkingsticks are arboreal insects of medium to large 
size, usually with very slender stick-like bodies, simple metamorphosis 
and biting mouth parts. All of the forms in the United States, except 
Aplopus mareri Caudell in Florida, are wingless and so perfectly resem- 
bling their immediate surroundings as to be rarely observed. The majority 
of them mimic twigs while one species, the timema, in the west is pro- 
tected chiefly by coloration. Some species are further protected by an 
offensive vapor or spray. ‘The movements are usually very slow and 
all are herbivorous and arboreal, living chiefly in trees and shrubs. The 
eggs bear remarkable resemblance to seeds and are usually dropped to 
the ground where they lie dormant until they hatch usually in the spring 
of the following year. There is but a single brood annually. All of the 
western species are confined to the native vegetation and none of them have 
become destructive to cultivated plants. 


KEY TO FAMILIES ? 


. Antennz not more than half as long as the anterior femora...... Clitumnide 
Antenne distinctly longer than anterior femora...............eseesceeeeet 


— 


2. Mesothorax never less than four times as long as the prothorax, generally more; 
tibie not furnished with sunken areola at the apex beneath..... Bacunculide 

Mesothorax never more than three times as long as the prothorax; generally less; 

tibie furnished with sunken areola at apex beneath....................-- 


3. Coxe visible from above; tarsi five jointed.................... Anisomorphide 
Coxe invisible from above; tarsi three-jointed................. Timemide p. 108 


Three of these families are represented in the Western States. 


CLITUMNID. ; 

The Colorado walkingstick, Parabacillus coloradus (Scudder) (Bacillus, 
B. carinatus Scudd.), varies in color from testaceous to pale brown, often 
clouded dorsally and with pale fuscous stripes on the head; 48-70 mm. long. 
It inhabits Colorado, New Mexico, Arizona, California (Nebraska). 


BACUNCULID. 
The twig-like phasmid, Pseudosermyle arbuscula (Rehn) (Sermyle), is 
twiglike in form and reddish brown with gray markings. The hind femora 


1 Guide to Calif. Insects. Law Press, Berkeley, Cal., 1913, p. 319. 
28. H. Seudder, “Species of Diapheromera in U. 8. and’ Canada. Psyche, 9, 1901, 


p. 187. ; 
fie N. ee “ Phasmide or Walkingsticks of U. 8.” Proc. U. S. Nat. Mus., 26, 
, Dp. 863. 
3 After A. N. Caudell. Proc. U. S. Nat. Mus., 26, 1903, p. 865. 
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are very short; the length of the body is 54 mm. It is found in Southern 
California. 

The truncate phasmid, Pseudosermyle truncata Caudell, is grayish brown, 
73 mm. long, with a few body tubercles. Arizona and Southern California 
are its habitats. ash 

The northern walkingstick, Diapheromera femorata (Say) (Spectrum, 
Phasma, Bacunculus, Bacteria), is the most abundant and best known form 
in the Eastern States. It is a large, brown or green species 92 mm. long, 
with long, slender twig-like body and legs. It ranges east of the Rocky 
Mountains extending into New Mexico. 

The Arizona walkingstick, Diapheromera arizonensis Caudell (Fig. 66), is 
much like D. femorata (Say), but is smaller, slenderer, pale yellowish-brown 
with shiny black marks on the venter of the meso- and metathorax, and 
76 mm. long. It occurs in Arizona, although the writer has seen what he 
believes to be this species in Southern California. 

The Mesilla walkingstick, Diapheromera mesillana Scudder, is much like 
D. arizonensis, Caudell, but somewhat smaller, 55 mm. long, and of a 
uniform flavous green color. It is found in New Mexico. 

Velie’s walkingstick, Diapheromera veliet Walsh, agrees with D. femorata 
(Say) in size, general shape, and color, but differs in having the head 
slightly more elongate, middle femora of the male without gray bands, 
and the seventh abdominal segment of the male no longer than the ninth— 
in D. femorata (Say) it is noticeably longer. This species has much the 
oe pane as D. femorata (Say), extending west into New Mexico and 

olorado. 


TIMEMIDA. Timemas. 

The California timema, Timema californica Scudder ! (Fig. 67), is one of 
the most interesting western insects. It differs from the walkingstick in 
being smaller and more robust in form. According to Caudell it represents 
a transition between the earwigs and the walkingsticks, resembling the 
former in having short, ventrally attached legs; three-jointed tarsi; short 
broad head; and forcipal cerci in the males. The color varies from bright 
leaf-green to a decided pink, the males often being green with pink legs. 
The length varies from 14 mm. in the males to 22 mm. in the females; the 
males are slenderer and have incurved forcipal cerci. There has been a 
great deal of guessing and speculation concerning the habits of this insect 
and many have reported it as feeding on coniferous trees. All forms are 
arboreal, and while they may be found on all kinds of trees during the 
mating season in May and June, they apparently feed largely if not en- 
tirely on deciduous trees. 

During the summer of 1922, the writer, in company with a number of 
students, made a general study of the timema in the Santa Cruz Mountains. 
The food plants observed were madrona, deciduous oaks, chiefly the live 
oak, valley oak, and Oregon oak and manzanita. G. F. Ferris reports it 
from the silk tassel bush, Garrya elliptica Dougl. It was noticed that the 
predominating green forms were taken on the green leaves, while the pink 


18. H. Scudder, Can. Ent., 27, 1895, p. 30. 

A. N. Caudell, Proc. U. S. Nat. Mus., 26, p. 883, 1903. Orig. dese. 
M. Hebard, Ent. News, 31, 1920, p. 127. 

G. F. Ferris, Ent. News, 38, 1922, p. 282. 
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forms usually occurred on the reddish growing tips of the madrona, oaks, 
and manzanita. 
_ During May and June the males and females were normally taken in 
copulation. 
The species inhabits the Sierra Nevada Mountains and the Costala 
_ region of Central and Northern California and probably ranges into Oregon 
and possibly Washington, although it is only recorded in California. As 
the specimens are captured chiefly by beating, they are often completely 
overlooked by collectors. 
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Fic. 67.—The California timema, Timema californica Scudder. The large ones are females 
and the smaller ones males. 


The chumash timema, Timema chumash Hebard,}is closely related to T. 
oe Scudd. but is somewhat more robust and occurs in Southern 
alifornia. 


Mantopra (MantormeEa) (Suborder) ” 


Praying Mantids, Soothsayers 


The members of this order have long been considered and treated as a 
family of Orthoptera, but in recent writings the family has been separated 
along with many others as a distinct order. The mantids are medium- 
to large-sized insects with simple metamorphosis and biting mouth parts. 
They are characterized by having the front legs greatly enlarged and fitted 

1 Ent. News, 31, 1920, p. 130. Orig. dese. 

28. H. Scudder, “Index to Mantide of N. A.” Can. Ent., 28, 1896, p. 207. 

James A. G. Rehn, “Studies in American Mantids.” "Proc. U. S. Nat. Mus., 27, 
Bi p. 561. Ent. News, 14, 1903, p. 328. 

N. Caudell, “Nearctic Mantes, ” Proc. U. S. Nat. Mus., 28, 1905, p. 463; 44, 
1913, p. 605. 
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for catching and holding the prey which is eaten alive. These legs are held 
in front of the head in such a way as to indicate an attitude of prayer, 
which has given rise to the common names, but which in reality are proven 
to be for quite another purpose. There are two pairs of wings, the front 


AT = 


pair or tegmina being leathery and for the protection of the fan-like hind © 


wings. Some species are wingless and are found running through the dry 
grass, while the more characteristic mantids are quite large and arboreal 
in habits. As previously stated the food consists of living insects which 
are captured by watchful waiting and a sudden quick grasp with the power- 
ful fore legs. Flies, bees, wasps, small butterflies, and in fact any kind 
of insect which happens within its reach, excepting the larger and the 
heavily chitinized forms, are taken. The eggs are deposited in the fall of 
the year in large masses attached to twigs or grasses and are covered with 
a thick, tough gray or brown mucus for protection. They hatch the fol- 
lowing spring, there being but a single brood each year. Although mantids 
devour a large number of honey bees and other beneficial insects, they 
probably more than make up for this loss in the destruction of much greater 
numbers of injurious species. There are some six families of the order, of 
which but two are represented in the west. They are separated by Cau- 
dell} as follows: 
KEY TO FAMILIES 


Head unarmed; middle and hind tibie rounded above............... Mantide 
Head armed with a pair of long processes, as long as the head itself; middle and 
hind tibize: ,carinaté: “above. . |... .0.osse scale esc sce 0 eee Vatide p. 111 
MANTIDZ. 


The stick mantid, Bactromantis virga Scudder, is testaceous, the oe pale 
with dark bands on the front femora. The length of the female body is 
43 mm. and the long slender pronutum is 11-15 mm. long. The length of 
the ne of the males varies from 20-26 mm. It lives in Arizona, (Florida, 
Texas 

The minor mantid, Litaneutria minor (Scudder) (Stagmatoptera) (Fig. 
68), is a rather small gray species which is fully winged in the male and with 
very short abortive wing stubs in the female. The latter is from 25-30 
mm. long and the tegmina of the male, from 16-22 mm. This species is 
commonly found in the dry grass during the summer and fall months and 
is exceedingly agile and very difficult to capture. The species ranges in 
California, Arizona, and Colorado (Texas, Mexico). 

There are four closely related species which may be synonyms of the 
above but which are separated by Caudell ? as follows: 


1. Wings of male without a sub-basal fuscous spot...............0.e00-: pacifica 
Wings of male with a sub-basal fuscous spot..............0.ceeeeesccsseaes 


2. Wings of male quite deeply fuliginous throughout................... Bei: 
Wings of male aside from sub-basal fuscous spot, lightly fuliginous. . vcraes 

3., Pronotum roughened in the female o....24 .a.0% 4.0 aGs-' aha «14. vie minor 
Pronotum smooth in the female.. ot...s26..<.6. cess 5 ss. borealis 


The obscure mantid, Litaneutria obscura Scudder, is undoubtedly a synonym of L. 
minor according to Caudell. It is recorded from California, Arizona, Colorado, New 
Mexico, Wyoming, and Utah. 


1 Proc. U. S. Nat. Mus., 44, 1913, p. 605. Subfamilies are raised to family rank. 
2 Proc. U.S. Nat. Mus., 28, 1905, p. 463. 
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The Pacific mantid, Litaneutria pacifica Scudder, is considered a distinct species. It 


_ is confined to California. 


The boreal mantid, Litaneutria borealis Brun., isarare species occurring in Colorado. 
| Skinner’s mantid, Litaneutria skinnert Rehn, has abbreviated wings in the male and 
only stubs in the female. It occurs in California, Arizona, New Mexico (Texas). 

The California mantid, Stagmomantis californica Rehn and Hebard, is a pale green 
er aie species 35-40 mm. long, living in California, Nevada, Arizona, New Mexico 
Texas). 

The Carolina mantid, Stagmomantis carolina (Linn.), is usually entirely green with 
the basal half of the tegmina fuscous. It has been taken in California, Arizona, New 
Mexico, Utah, Colorado (United States). 


oS 2. : 
Fic. 68.—Mantids. Egg case of Oligonyxr mexicanus Saussure and Zehntner from Texas 


at the left; female of the minor mantid, Litaneutria minor (Scudder), at right. 


The bordered mantid, Stagmomantis limbata (Hahn), has the wings of the female 
fuliginous throughout and mottled with a dark patch at the apex. The costal area of 
the male is opaque. It is a Mexican species ranging into Arizona, New Mexico (Texas). 

Stagmomantis gracilipes Rehn is known only in Arizona. 

The solitary mantid, Yersinia solitaria Scudder, is a small species scarcely an inch 
long and completely apterous in both sexes. This species ranges in the Rocky Moun- 
tains and the eastern foothills and plains from Nebraska through Colorado into New 
Mexico and Arizona. 

Yersinia sophronica Rehn and Hebard is a peculiar small, reddish form 14 mm. 


_ long, found on the bare hillsides of Arizona. 


VATIDA. | 
Townsend’s mantid, Vates townsend Rehn,' is a large, handsome, reddish 


_ brown species with pale green tegmina marked with two oblique transverse 


dark bars, and with numerous reddish annulations on the legs. The length 


~ of the body is 61.7 mm. It occurs in Mexico ranging northward into Arizona. 


Vates parensis Saussure resembles the above and is found in Arizona 
(Mexico, Central America). 


1 James A. G. Rehn, Proc. U. S. Nat. Mus., 27, 1904, p. 573. Orig. desc. 
A. N. Caudell, Proc. U. S. Nat. Mus., 28, 1905, p. 464. - Illustrations. 


CHAPTER VIII 
ISOPTERA (Order) 4 


(Isos, equal; pteron, wing) 
Termites, White Ants 


The members of this small order have simple or incomplete metamorpho- 
sis and biting mouth parts. They are small, flat, soft-bodied insects with 
or without eyes. Certain of the sexual forms have two pairs of similar, 
long, narrow wings which are folded flat over the back when at rest, but 
most of the individuals are wingless. They never live exposed to the light, 
but in total darkness in the ground or in dead logs, stumps, or building 
timbers. If it is necessary to invade places exposed to the light their lines 
of travel or places of operation are protected with earthen tubes or other 
coverings. Therefore they are mostly pale in color varying from pale 
yellowish to gray. Migrating forms which come out in the light are more 
heavily pigmented varying from brown to black in color. 

Termites are social in habits, living in small or large colonies. The pale 
color together with their ant-like habits has given rise to the inappropriate 
name, white ants. The social life of these insects is very interesting, con- 
stituting a caste system of workers, soldiers, and reproductive individuals. 
The workers are mostly pale yellow or grayish, wholly apterous, blind, with 
soft bodies and large heads. They do the excavating work (Fig. 70), feed, 
and otherwise care for the young and the reproductive forms. Workers 
are not present in all species, in which cases the work is done by the develop- 
ing nymphs of the reproductive forms. The workers represent forms of 
both sexes in which sexuality is never developed. The soldiers somewhat 
resemble the workers but, have the head and particularly the mandibles 
heavily chitinized and enormously developed. They are blind abortive 
males and females like the workers, whose duty it is to protect the colony. 
In some genera the soldiers are replaced by nasuti which instead of having 
the powerful mandibles, have the head prolonged into a long pointed beak 
through which is exuded a fluid for defence or for making or repairing the 
earth-like tubes or passageways. The reproductive forms are varied and 
complicated. Among our western species there are three recognized forms. 
The normal or first form arises from nymphs with wing stubs or pads and 


1H. Hagen, ‘‘Neuroptera. N. A.” Smithsonian Miscl. Coll., 1861, p 

Rs Snyder, Biology of Termites of Eastern U.S. Bul. 94, pt. Ii, coe Ent. U.S. 
Dept. Agr., Feb. 17, 1915. “Termites or White Ants in U. 8.” Bul. 333, Prof. Paper, 
U.S. Dept. Agr. , Feb, 16, 1916. ‘‘White Ants as Pests in U.S. and Methods of Prevent- 
ing their Damage.” Farmer's Bul. 759, U.S. Dept. Agr., Oct. 9, 1916. ‘‘Colonizing 
Reproductive Adults of Termites.” Proc. Ent. Soc., Wash., 22, 1920, p. 109. 

N. Banks and T. E. Snyder, “‘ Revision of Nearctic Termites.” Bul. 108, U. S. Nat. 
Mus., ups 1-228, 1920. Complete Bibliography. 

Ww. M _ Wheeler, “Social Life of Termites.” Scientific Mthly., 16, 1928, pp. 160, 312. 
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develops into brownish or black, winged, sexed adults which swarm, lose 
their wings, retaining the stubs, and become the true or normal kings and 


queens of the colonies. The queens do not grow to the immense, helpless, 


egg-producing forms known in the tropics and so often pictured, but in- 
crease in size slightly and retain the power of locomotion throughout their 
existence. The second form also with rudimentary wing pads are in reality 
also nymphs of the first form which have had their development retarded 
so that they do not reach sexual maturity until after the members of the 
first form have swarmed. They are mostly yellowish or gray in color, 
blind, and never leave the colonies. The third form has no wing pads at 
all, being worker-like sexed forms, pale yellowish or gray, and blind. The 
eggs are usually white, somewhat kidney-shaped, and from 1 to 1.5 mm. 
long. They are laid singly or in masses along the tunnels. New colonies 
are formed by swarming, which consists in the flight or migration of sex- 
ually mature males and females and the mating takes place after the female 
alights to a suitable place for founding the colony. In some species the 
colonies are found in dead wood in the shape of stumps, logs, telephone 
poles, fence posts, building timbers, and so on, while great numbers seek 
the ground. 

Termites are among the most destructive insects known, in some parts 
of the world, particularly in the tropical regions. In the subtropical and 
temperate zones are found both injurious and non-injurious forms. The 
chief injury is to dead or dry wood, wood materials, and to a lesser degree 
to living vegetation. 

Their attack may be entirely from the ground as in the case of the most 

destructive forms which normally require moisture present to enable them 
to live; others are not subterranean but are able to live in dry building 
timbers, poles, or posts without the presence of noticeable moisture, still 
others living in the ground cover living plants with tubes of mud in order 
to devour them in darkness. The injury consists in excavating and eating 
the wood which may be entirely destroyed, except the outer shell, causing 
building timbers to collapse, and the complete disintegration of logs, 
stumps, and so forth, and the death of living plants. 
_ In the Western States termites seldom injure building timbers although 
many such cases are known. They are more serious in their attacks upon 
fence posts, telephone poles, and orchard trees and vines (Fig. 70). Taken 
all in all, however, they are not to be considered as particularly destructive 
to these objects except in extreme cases. 

Control measures consist in preventing building timbers touching the 


ground or in using certain more or less repellent woods like redwood or by 


treating other woods with creosote, zinc chloride, or chloride of mercury. 
Redwood is normally exempt from the attacks of termites except when 
used as fence posts or pickets in which case the underground portions may 
become infested after 15 or 20 years. Fresh stakes are rarely attacked and 
this is a splendid reason for recommending redwood for grape stakes and 
fence posts. Some varieties of eucalyptus and black walnut are resistant 
to many species of termites. Telephone poles should also be treated 
throughout their full length to prevent attacks of both subterranean and 
aérial species. Fruit trees are often killed by the termites first starting in 
dead or injured wood. To prevent such attacks dead limbs and decayed 


| 
\ 


114 INSECTS: JE’ WESTERN NORTH AMERICA 


as shou be cleaned out and treated if below ground with asphaltum — 
rans Ru: bove ground with grafting wax. Grape cuttings may be severely ~ 
ae ad where they are marked bv stakes which first attract the migrating 
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Fia. 69.—The large termite, Termopsis angusticollis Hagen. A, winged sexual form; B, 
soldier; C, nymph or toiler in the colony. 


termites. The use of treated stakes eliminates this hazard. Infested 
building timbers may be cleaned by cyanide fumigation, by injecting 
carbon disulfid into the burrows, or by removing the infested timbers and 
protecting the replacements. In other words, sanitation is the most im- 
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portant factor in the normal control of tnese insects under our Western 
conditions. A further discussion of habits and control will be found un- 
ider the different species. * 
; KEY TO FAMILIES 
Clypeus divided by a median line; radial sector without superior branches; fon- 


tanelle present or indistinct; gula as broad as long.......... ..Termitide p. 117 « 
Clypeus not-divided by median line; ; radial sector with one or more superior branches 
(rarely none); fontanelle lacking; gula longer than broad .....Kalotermitide 


4 


Fia. 70.—The large termite, Termopsis ee ote Hagen. Young sexual forms or toilers 
and soldiers and typical work and frass in an old apple tree. 


KALOTERMITIDA. 

The large termite, Termopsis angusticollis Hagen (Termes castaneus 
Walker) (Figs. 69, 70), is among the largest and least destructive of the 
termites. The colony consists of yellowish or grayish soldiers with brown- 
ish heads and black mandibles; and three forms of reproductive individ- 
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uals. There are no true workers, the work being done by the grayish 
or whitish nymphs of the apterous third form. The soldiers are from 15 
to 19 mm. long and the winged individuals from 23 to 25 mm. to the tip 
of the folded wings. This and other species of the same genus are not 
subterranean in habits, but infest dead stumps, logs, trees, or dead por- 
tions of living trees. These are entered after swarming through wounds 
or crevices. The excavations usually follow the grain of the wood, but 
the whole interior may be honeycombed. They are frequently found in 
the dead heartwood of old fruit trees or in any dead areas and may extend 
their operations into living tissues causing some damage in orchards. 
This species, however, is not the form most often found in such places, but 
rather the smaller species of the genus Reticulitermes. A number of infesta- 
tions in pine building timbers have been noted, but this type of injury is 
also rare. 

The large termite is most often found in pine stumps and logs, but it 
may also occur in oak, fir, as well as in fruit and other trees, always work- 
ing in the dry, hard, or decayed and rotten wood. 

A scarabeid beetle, Valgus californicus Horn, is an inquiline of this 
termite in California. 

The distribution is, practically confined to the Pacific Coast region 
of British Columbia, Washington, Oregon, California, and Nevada. 

The Nevada termite, Termopsis nevadensis (Hagen) (T. angusticollis 
nevadensis Hagen), is much like the large termite, but is smaller and 
darker, the abdomen of the winged forms being very dark brown or almost 
black. It lives and works much like the former species and is often con- 
fused with it. It was observed swarming in great numbers from a pine 
stump and log in Mt. Lassen National Park at sunset on a warm day, 
May 31, 1924. 

The distribution is much larger, comprising most of the States west of 
the Rocky Mountains, having been observed in British Columbia, Wash- 
ington, Idaho, Montana, Oregon, California, Nevada, and Utah. A 
termitophilous silphid beetle, Platycholeus leptinoides (Crotch), is asso- 
ciated with it in Oregon, California, and Nevada. 

The white-headed termite, Termopsis laticeps Banks, is likely to be confused with 
the two preceding forms, resembling them in size, color, and habits. It works in the 
dead wood of poplar, cottonwood, alder, willow, and so forth, in the high mountains 
of Arizona and New Mexico. 

The occidental termite, Kalotermes occidentis (Walker) (Termes, Calotermes), some 
what resembles the members of the genus TJ’ermopsis in general form and habits. The 
castes are about the same, there being no true workers. The soldiers in this species 
have vestigial wing pads. It is the largest member of the genus in our region, the 
soldiers varying from 14 to 15 mm. and the winged forms from 18 to 20 mm. to the tip 
of the wings. The color is amber-brown, the wings pale grayish. Members of the 
genus Kalotermes directly infest hard dry wood boring tunnels which do not follow the 
grain and which may entirely decompose the insides of trees, logs, stumps, and so on, 
although they are seldom serious pests. Swarming occurs at night during the month 
of August. The species is somewhat limited in distribution, occurring in Southern 
California, Arizona, Lower California, and Mexico. The dead palo verde trees are 
commonly infested by it. 

The Mexican termite, Kalotermes marginipennis (Latreille) (Termes mexicanus Wal- 
ker), is a yellowish-brown species 11-12 mm. long to the tip of the wings. It occurs 
chiefly in Mexico, Texas, and New Mexico, but is reported from California b n. 

The minor termite, Kalotermes minor (Hagen) [K. marginipennis (Latreille) var. 
minor Hagen], is readily distinguished by the bluish-black color of the winged forms 
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which also have dusky wings. They measure from 11 to 12 mm. to the tip of the wings. 
The soldiers vary from reddish-brown to almost black. It is a common species in the 
Southwest ranging from New Mexico through Arizona and into California as far north 
as San Francisco Bay. All kinds of dead wood are invaded including ash, walnut, 
poplar, cottonwood, cypress, palo verde, willow, and pine telephone poles. Swarm- 
ing occurs in July in Arizona. 

Hubbard’s termite, Kalotermes hubbardi Banks, differs from the minor termite in 
having a pale brownish color in the winged forms which are 13 mm. long to the tip of 
the wings. The soldiers are yellowish with castaneous heads, and from 6 to 8 mm. 
long. This species is often associated with K. minor (Hagen) in dead logs or stumps, 
or cottonwood, poplar, walnut, willow, and palo verde trees. It also invades the giant 
desert cactus and the rafters of adobe buildings. Coniferous as well as deciduous wood 
is excavated with extensive tunnels which may completely honeycomb the entire in- 
terior. The species inhabits Northern Mexico, Lower California, Arizona, and Cali- 
fornia as far north as San Francisco Bay, thus overlapping with K. minor (Hagen). 
Swarming occurs about the same time in both species, in July in Arizona, and later 
in the northern limits of the range. It is nocturnal and attracted to lights. 

Bank’s termite, Kalotermes banksi Snyder, is a small dark yellowish brown species, 
6 mm. long exclusive of the wings. It inhabits Arizona. 


TERMITIDA. 

Members of the genus Reticulitermes are small and often serious pests. 
They are subterranean in habits colonizing in the ground but extending 
their excavations into wood above ground wherever moisture is present. 
They cannot live in dry wood as can larger species belonging to the genera 
Termopsis, Kalotermes, Neotermes, and Cryptotermes which are not sub- 
terranean. They normally feed upon decaying roots or other organic 
matter in the soil, but are often very destructive to building timbers, 
furniture, rugs, carpets, linoleum, and other similar objects wherever 
there is sufficient moisture to permit excavations. The tunnels usually 
follow the grain of the wood, but they may so honeycomb the wood as 
to reduce the infested parts to frass and powder. 

These small termites often live in immense colonies and have the typi- 
cal social organization composed of the blind, apterous, dirty white workers, 
which have a musty odor and travel in military formation; the large 
headed soldiers; and the three forms of reproductive individuals with the 
third or apterous form rare. The first form or winged individuals are 
usually very dark or black in color. One of the interesting habits of 
these termites is the swarming reaction of some species at the time the 
pollen is ripe in certain plants particularly the dogwood, Cornus spp. 
Besides the control measures suggested at the beginning of this chapter 
it is well to point out here the value of dryness in the extinction of colonies 
of the species of Reticulitermes because moisture is absolutely essential 
to their existence. The use of concrete, stone, or brick for foundations 
and the treatment of timbers near the ground with asphaltum to keep 
out the moisture are the most important considerations. 


The golden termite, Reticulitermes aureusSnyder, is pale yellowish to light brown in 
the adult winged form. The length of the dewinged forms is nearly 5 mm. It in- 
habits Arizona. 

The clear-winged termite, Reticulitermes claripennis Banks, is often confused with R. 
lucifugus (Rossi). The head and thorax are nearly black, the femora are black, while 
the rest of the legs and the palpi are pale. The length to the tips of the wings is about 
10mm. It ranges from Kansas south through Texas to Mexico and west through New 
Mexico into Arizona. 
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The yellow-footed termite, Reticulitermes flavipes (Kollar) (Termes), has been recorded 
in Washington, Colorado, Arizona, and New Mexico. It ranges chiefly east of the 
Mississippi River and its western limits according to Banks and Snyder are not far 
west of the Mississippi River. It has probably been confused with the western species 
as there is no authentic record of its occurrence west of the Rocky Mountains. 


The western termite, Reticulitermes hesperus Banks (Fig. 71), is the 
commonest and most destructive western species. The winged forms are 
very dark brown to black and 8 or 9 mm. long to the tip of the wings. 
The soldiers have an unusually long head being about twice as long as 
broad. The damage done by this species is considerable and widespread. 
As it is a subterranean form its attack originate under the soil. It is 


ey 


Fia. 71.—Workers of the western termite, Reticulitermes hesperus Banks, and injury 
to potato. 


commonly found tunneling posts, stakes, and timbers, under, or which 
come in contact with, the surface of the ground. It has done much damage 
to young grapevines throughout California, having first invaded the bam- 
boo stakes beside the vines. Fruit trees, potatoes, globe artichoke plants, 
dead trees and plants of all kinds are also invaded. Swarms often appear 
from cracks in the sidewalks or holes in the ground considerable distances 
from any apparent food material. The winged swarms appear at various 
times in February, March, May, and June, with the blooming of the 
western flowering dogwood as observed by Snyder. This species is re- 
corded in Washington, Oregon, Nevada, California, and Lower California. 


The obscure termite, Reticulitermes humilis Banks, is 9 mm. long to the tips of the 
wings, the heads of the soldiers being less elongated and more hairy above than those of 
R. hesperus Banks. It is a destructive wood borer, invading the stems of Opuntia cactus 
and the wood and stumps of palo verde, pine, yucca, mesquite, oak, sycamore, and 
other plants. It occurs in Arizona and swarms in June and July. 

In the variety hoferi Banks the soldiers have smaller heads and longer and more 
slender mandibles. This termite infests oak and cactus in Arizona. 

The lucifugous termite, Reticulitermes lucifugus (Rossi) (Termes, Leucotermes), is a 
European species, recorded from the east and often reported from California, but 
this species does not occur in our region and all western references to it pretain to 
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other species, chiefly to the western termite, R. hesperus Banks, as pointed out by 
Banks and Snyder. 

The black-legged termite, Reticulitermes tibialis Banks, is distinguished by the almost 
wholly black shining body, black tibize and the black bases of the wings. The winged 
forms are 10 mm. long to the tips of the wings. The soldiers are brownish-yellow. 
Like the preceding members of the genus,-it is subterranean in habits, being com- 
monly found in dead wood and under logs, stones, and cow chips. It is a widely dis- 
tributed form occurring in practically all of the States west of the Rocky Mountains 
and east to Iowa. It is recorded in Montana, Idaho, Colorado, Utah, New Mexico, 
Arizona, California, and Nevada, and is often found at high elevations. Swarming 
occurs in the spring and fall of the year. : 

The swollen-legged termite, Reticulitermes tumiceps Banks, is similar to R. tibialis 
Banks, but is larger with the femora more swollen. It occurs in Arizona. 

The Arizona termite, Amitermes arizonensis Banks, is a pale brown species. The 
body is covered with short yellow hairs and the wings are narrow and twice as long 
as the body which is 9 mm. long to the tip of the wings. The soldiers are pale yellow. 
This species works chiefly in the dead stalks of the agave or century plant and yucca, 
often covering the plant with mud to conceal its work. It also occurs under cow chips. 
Swarming occurs in July in Arizona. The species occurs in Southern California and 
in Arizona. 

The California termite, Amztermes californicus Banks, is shining light brown in the 
winged form, 8 to 8.5 mm. long; the wings are long and narrow, and ciliated on the 
margins. The soldiers are yellowish or grayish with the head little longer than broad. 
This is a nocturnal swarming species which appears on the wing in June and July. 
It invades dead yucca, cactus, and century plants, and may also be found under cow 
chips. The distribution includes Southern California and Arizona. 

The tube-forming termite, Amitermes tubiformans (Buckley) (Termes), gets its name 
from the habit of constructing tubular mud galleries on the outside surfaces of the 
infested plants through which the insects travel in complete darkness. The winged 
forms are brown, the wings being nearly twice as long as the body. It is about the 
same size as the two preceding species. These termites live in the ground and nor- 
mally feed upon the roots and tops of grasses and a wide variety of plants. They cover 
their work with galleries of mud and excrement and may thus extend their activities 
considerable distances above ground. They work at night and are particularly active 
after rains. They feed not only on dead wood and other dry vegetable matter, but 
also attack healthy growing plants and may destroy large areas of vegetation on graz- 
ing lands. In Texas they are particularly injurious to sorghum, oats, vegetables, and 
other cultivated crops during dry years. In Arizona, A. W. Morrill! has recorded 
attacks on young citrus trees, the termites extending their mud galleries from 114 to 2 
feet up the trunks of the trees. The species occurs in Texas, New Mexico, and Arizona. 
Swarming occurs during the daytime in July. 

The confused termite, Amitermes (?) confusus Banks, is 14-15 mm. long to the tip 
of the wings. It occurs in Southern Arizona. 

The long-nosed termite, Constrictotermes tenuirostris (Desneux) (Termes, Eutermes), 
belongs to a genus of peculiar termites in which the soldier caste with jaw-like mandi- 
bles are replaced by the nasuti or nasutus caste which have the head modified into a 
long pointed beak or nose-like process through which is exuded a fluid for defense and 
for making and mending the earthen galleries or tubes which extend into the ground. 
They live in the ground being often found under cow chips and swarm at night after a 
rain, starting colonies in the freshly softened ground. The food consists of dead and 
living plants which are attacked at night. The winged adults of this species are pale 
amber brown, densely clothed with short yellow hair and 20 mm. long to the tip of the 
wings. It occurs in Arizona, Texas and Mexico. 

The brown nasute termite, Constrictotermes cinereus (Buckley) (Termes), very 
much resembles the preceding species. The winged forms are amber yellow with darker 
abdomen, covered with yellow hair. The nasuti have small black heads, brown thorax 
and abdomen, and long antenne and legs. The workers have large brown heads. This 
species has practically the same habits and distribution as the preceding. 


_1 Ninth Ann. Rept., Ariz., Com, Agr. and Hort., 1917, p. 42. 


CHAPTER IX 
ZORAPTERA (Order) ! 


(Zoros, pure; apterous, wingless) 
Zorapterans 


Zorapterans are minute apterous and winged insects with simple meta- 
morphosis; biting mouth parts; slender legs for running, with 2-jointed 
tarsi, each with two claws; strong mandibles; 9-jointed and moniliform 
antenne; blind in apterous forms and with compound and simple eyes 
in the winged forms; wings, when present, long and slender, the fore pair 
much larger than the hind, with few branching veins, and may be shed; 
cerci short, fleshy, unsegmented; body soft, partly chitinized, and some- 
what hairy. These insects somewhat resemble termites in structure and 
habits and live in small or fairly large colonies under the bark of trees. 
Little is known regarding their habits. There is known within the very 
small order but a single family, Zorotypide and a single genus Zorotypus. 
The six known species occur in Africa, Java, Ceylon, Costa Rica, and 
in Florida and Texas. Zorotypus hubbardi Caudell and Z. snydert Caudell 
occur in Florida, while the former has also been taken in Texas. 


1F. Silvestri, ‘‘Desc. of a New Order of Insects.” Bul. del Lab. di Zoél. Gen. Agraria 
della R. Scuola Sup. d’ Agr. in Portici, 7, pp. 193-209, 1913. 
ae N. Caudell, Can. Ent., 50, pp. 375-381, 1918. Proc. Ent. Soc. Wash., 22, pp. 84-97, 
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CHAPTER X 
EMBIIDINA (Order)! 


(Embios, lively) 
Embiids 


This is a very small order of insects with simple or incomplete meta- 
morphosis and biting mouth parts. The members are long and slender. 


Fie. 72.—The California 
embiid, Embia californica 
Banks. Apterous female. 


somewhat flattened, apter- 
ous or with two pairs of 
wings in the males which are 
held flat over the body at 
rest, a pair of short cerci, 
and the tarsi of the front 


Fia. 73.—The California embiid, Embia californica 


legs greatly enlarged and : Banks. Adult, young and characteristic webbing 
modified to hold the spin- and runways on the underside of a cow chip in 
ning organs located in them. early spring. 


The food is apparently decayed organic matter through which the 
burrows run in all directions. 


db ae A. Hagen, ‘Monograph of Embidina.” Can. Ent., 17, pp. 141, 171, 190, 260, 
J. C. Chamberlin, “Rev. of the Genus Anisembia,” ete. Proc. Cal. Acad. Sci. (4), 
12, pp. 341-351, 1923. 
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Many of the species are tropical, but there is one member known in 
California and a few in the Southern States. 

The California embiid, Embia californica Banks! (Figs. 72, 73), is a 
pale yellowish brown species with reddish markings. The length of the 
mature females averages 10-15 mm. The males have small or abortive 
wings, and are 7 mm. in length. 

This species is abundant in the grass or under stones, cow chips, or 
other objects on the surface of the ground, or in old logs during the months 
of February and March. Its presence is always indicated by the extensive 
webbings over the surrounding objects as the under sides of stones or 
boards, or on the grass around such objects. Cow chips may be honey- 
combed throughout with the extensively webbed burrows. 

The females are almost cylindrical, being somewhat flattened dorsally. 
They occur in grassy fields and on the hillsides when the grass is growing 
and the ground is moist. The males were originally described from Southern 
California and the females were taken in great numbers in the San Francisco 
Bay region of California. 


1N. Banks, Trans. Am. Ent. Soc., 32, p. 1, 1906. Orig. dese. 
This species proves belongs to ‘the genus, Anisembia. 


CHAPTER XI 
CORRODENTIA (Order) } 


-(Corrodens, gnawing) 


Psocids, Bark Lice, Book Lice 


The members of this family are small insects with simple or incom- 
plete metamorphosis, biting mouth parts, apterous or with two pairs of 
thin membranous wings, having a few simple longitudinal and cross 
veins, held roof-like over the body at rest, and with the front pair the 
larger. The integument is thin and the body somewhat flattened. The 
psocids normally feed on dead organic material or fungi and occur on or 
under the bark of trees, -which has given rise to the name, bark lice. 
Other species inhabit the leaves, particularly those covered with the 
olack smut fungus. This is particularly true of many of the species along 
the coastal region, which usually spin a thin web above the colony of the 
young. Still others may be found on the ground and under stones. A 
few species inhabit buildings.and feed upon cereal products and the paste 
and glue in book bindings, the latter habit being responsible for the name, 
book lice. 

The eggs may be laid singly or in great masses which are protected by 
a dark-gray matrix or covering. The young psocids are peculiar little 
insects with wide abdomen, narrow thorax, and large head. They are 
often gregarious in habits living under thin webs and are fleet runners. 
The adults, though fully winged in many species, prefer to rely upon 
their speed on foot in most cases, resorting to flying only when hard 
pressed or when migrating to new surroundings. 

The psocids are, with the exception of those species infesting books 
and cereal products, practically harmless and for this reason together 
with their small size, are little known. I do not believe that the life history 
of a single western species is fully known and the great majority are still 
unnamed. 

There are two families separated as follows: 


Wings well developed; ocelli present.............20ececeeeeeeeees Psocide p. 124 
Wings absent or abortive; ocelli absent.................0005- Atropide p. 124 


1H. Hagen, “Syn. Neuroptera N. A.”’ Smithsonian Miscl. Coll., 1861, p. 7. “Some 
Psocina of U.S.” Psyche, 3, 1881, pp. 195, 206,219. ‘‘Tarsal and "Antennal Characters 
of Psocide.’”’ Psyche, 4, 1883, p 52. 

S. F. Aaron, New Psocide. ye Trans. Am. Ent. Soc., 11, 1883, p. 37. Proc. Am. Ent. 
Soc. Acad. Nat. Sci. Philad. , 1886, -p: 12. 

N. Banks, Trans. Am. Ent. Soc., 19, 1892, p. 330; 30, 1904, p. 100; 32, 1905, p. 6; 
34, 1908, p. 257; Jour. N. Y. Ent. Soc., 1, 1903, p. 236; 15, 1907, p. 166. Cat. Neurop- 
teroid Ins. U. 8. Am. Ent. Soc., 1907, p 

R. E. Snodgrass, “‘ Mouthparts of Lenin ” Trans. Am. Ent. Soc., 31, 1905, p. 300. 
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ATROPIDZ. Book Lice. ; 

The members of this family are for the most part found in and about 
buildings and may be troublesome to books in libraries and to cereals 
in houses, mills, and stores, as well as to museum insect and plant speci- 
mens. 


‘The cereal psocid, Troctes divinatorius (Miiller) (Fig. 74), is a small wingless, pale 
to nearly black species 1 mm. long. It is common in cereal products and about build- 


Fia. 74.—The cereal psocid, Troctes divinatorius (Miller). A wingless species. 


ings throughout the western region, and is specially abundant in California. Fumiga- 
tion with carbon disulfid is a good remedy. 

Kellogg's psocid, Lepidilla kelloggi Ribaga, is another member of this family recorded 
in California. 


PSOCIDZ. Psocids, Bark Lice. 

The members are much more numerous in this than in the preceding 
family, and are often abundant on the leaves and bark of native orna- 
mental and fruit trees and shrubs, as well as on the ground and under stones. 


The orange psocid, Cacilius aurantiacus (Hagen) (Psocus), isan orange-reddish species 
hoe long with clear wings. It occurs in the San Francisco Bay Region, California 


The clear psocid, Cecilius clarus Banks, is pale yellowish, 3 mm. long, with a few 
dark spots on the wings. It is found on trees in Berkeley, California. 

The citrus psocid, Cecilius sp., is a pale yellow species with transparent wings, often 
abundant on the leaves of orange and lemon trees in Southern California. 

The western psocid, Hlipsocus occidentalis Banks, is a dark species 2.5 mm. long, 
with a dark cloud in the middle of the wings. It inhabits British Columbia. 

The punctate psocid, Hlipsocus punctatus Banks, is a yellow and brown species 3 mm. 
long, having clear wings with broad pterostigma. It occurs in the San Francisco Bay 
Region, California. 

The Colorado psocid, Myopsocus coloradensis Banks, is a dark species 4.5 to 5 mm. 
long, with pale spots on the head and thorax, and a broad dark band across the wings. 
It is found under stones in Colorado. ; 
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The spotted psocid, Myopsocus maculosus Banks, is brown and yellowish, 5 mm. 
long, with many small brown spots on the wings. It is taken on leaves in Berkeley, 
California. 

The ten-spotted psocid, Peripsocus californicus Banks (Fig. 75), is the most abundant 
species along the central California coast. It is but 2 mm. long, grayish-brown, with 
10 small brown spots scattered over the otherwise hyaline wings. It is common on the 
leaves of all kinds of trees and shrubs in California. 


Fia. 75.—The ten-spotted psocid, Peripsocus californicus Banks. Eggs, young and adult. 
Such a family group is common beneath a frail web on leaves. 


The smoky-winged psocid, Peripsocus fumosus Banks, is 3 mm. long to the wing tips, 
pale yellowish to dark brown, and characterized by the smoky wings which have a 
saa! pale area at the tip of the posterior branch of the median vein. Colorado is its 

abitat. 

The California psocid, Psocus californicus Banks, is a black species with white and 
yellow marks and clear wings with dusky bands across the basal parts. The length 
is 3.2 mm. It occurs in Southern California. 

Cockerell’s psocid, Psocuscockerelli Banks, is pale yellow and brown with hyaline 
wings, inhabiting New Mexico. 

The consperse psocid, Psocus conspersus Banks, is dark brown to black, legs and an- 
to paler, 3 mm. long, and wings sprinkled with small brown spots. It is found in 

rizona. 

The Oregon psocid, Psocus oregonus Banks, is dark with yellowish head and amber 
legs, 3.5 mm. long, wings hyaline. It occurs in Oregon, Washington, and New Mexico. 

The cloudy winged psocid, Cerastipsocus trifasciatus (Prov.) (Psocus speciosus Aaron, 
P. nigrofasciatus Kolbe), is a dark species with paler appendages and three dark fascia 
on the front wings. It inhabits New Mexico (U.S.). 


CHAPTER XII 
_ MALLOPHAGA (Order) ! 
(Mallos, a hair; phagein, to eat) 


Bird Lice, Biting Lice. 


The members of this rather large order are small wingless insects with 
simple or incomplete metamorphosis and biting mouth parts. The bodies 
are heavily or weakly chitinized, flattened, and usually have broad heads 
with short antennz which are free and exposed or concealed in a groove 
beneath. The color varies from white to yellow, tan, brown, dark reddish 
or almost black, with or without distinctive markings. Most are swift 
runners and are fitted with claws and hairs to enable them to pass through 
hairs and feathers of the host rapidly, while others are quite slow and 
cling to the feathers by their jaws. In habits they are ectoparasitic living 
on warm-blooded animals including chiefly birds, but quite a number 
also live on mammals. They feed upon the hair, feathers, epidermal 
scales and the dried blood collecting around wounds of the host, and 
while they do not actually attack the flesh, they become very irritating 
and are often present in sufficient numbers to cause great discomfort and 
even death. As they cannot fly they are distributed largely by personal 
contact or from the nests and roosts to the young and to other species. 


1 Herbert Osborn, Bul. No. 7, Div. Ent. U. S. Dept. Agr., 1891, p. 80. Bul. No. 5, 
n. s. Div. Ent. U.S. Dept. Agr., 1896, p. 189. 

V. L. Kellogg, ‘“New Mallophaga T & II,” Proc. Cal. Acad. Sci., 6, 1896, pp. 31, 431. 
“List of N. A. Species of Mallophaga.”’ Proc. U. 8. Nat. Mus., 22, 1900, p. 39. “« Mal- 
lophaga.”’ Genera Insectorum, 66, 1908. 

V. L. Kellogg, B. L. Chapman, R. E. Snodgrass, ‘‘ New Mallophaga III.” Occ. Papers, 
6, Cal. Acad. Sci., Feb. 1899. 

V.L. Kellogg, Bids Chapman, ‘‘ Mallophaga of Birds of Pacific Coast of N. A.” Jour. 
N.Y. Ent. Soc., 10, 1902, p. 20. 

V. L. Kello oo, a Paine, ‘“Mallophaga from Birds and Mammals.” Ent. News, 
21, 1910, p. 459. “ Mallophaga from Cal. Birds.” Ent. News, 22, 1911, p. 75. 

fel br Kellogg, W. e eee “A Third Collection of M allophaga free Alaska Birds.” 
Ent. News, 23, 1912, 

V.L. Kellogg, G. iP “Rectis, The Anoplura and Mallophaga of N. A. Mammals, Leland 
Stanford Jr. Univ. Pub., Univ. Press, 1915. 

Bt ions padres) “A” Rev. of Mouth Parts of Mallophaga.” Trans. Am. Ent. Soc., 
905, p. 2 

J.-H. eee “ Mallophaga from Birds at Laguna Beach, California.’”’ First Ann. 
Rept. Laguna Marine Lab., Pomona College, 1912, p. 174. 

L. Harrison, ‘The Respiratory System of Mallophaga. i Por 8, 1915-16, 
p, 101. “The ‘Genera and Species of Mallophaga.” Parasitology, 9, 1916 p.l 

E. A. McGregor, ‘‘Six New Species Mallophaga from N. A. Mammals.” Ann. Ent. 
Soc. Am., 10, 1917, p. 167. 

A. W. Baker, ““Mallophaga. Rept. Canadian Arctic Exped., 1913-18, 3, Sept. 12, 1919. 

The writer is greatly indebted to Prof. G. F. Ferris for making new "drawings illustrat- 
ing members of this order. 
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As they are able to live but a short time off a warm-blooded host it is 
not clear how some species have become so widely distributed to the dif- 
_ ferent hosts. 

The elongated eggs or nits are glued singly on the hairs or feathers of 
the host and the young appear much the same as the adults. They breed 
under very favorable conditions, having a fairly uniform heat from the 
body of the host to make them comfortable under most climatic condi- 
tions.. The broods are overlapping and there are several to many genera- 
tions a year. 

The chief damage to the host is through constant irritation. The species 
affecting sheep and goats are responsible for a considerable loss in par- 
tially cutting or weakening the fibre of the wool and thus reducing its 
length and quality. 

Control of the bird-infesting species consists in supplying dust baths 
which give slight relief to domestic poultry. The use of sodium fluoride 
powder, 1 ounce diluted with 5 ounces of flour well mixed, is effective in 
the control of these pests on both fowls and mammals. In this diluted 
condition the material should be sprinkled on and thoroughly rubbed 
into the feathers or hairs. For poultry the use of sodium fluorid alone 
is recommended. In this case the powder is applied by the ‘‘pinch”’ 
method, 7. e., a small pinch of material is applied directly to the body in 
numerous places, about 12 pinches being sufficient for a fowl. Sodium 
fluoride kills by contact fumigation and remains sufficiently long on the 
host to kill the young upon hatching from the eggs. It is the most satis- 
factory material for fowls and small mammals like dogs and cats. 

For larger animals like sheep, goats, horses, and cattle the diluted 
powder may be used during the winter when dipping cannot be resorted 
to, but during the summer the coal tar dips may be used alone, or better, 
the following Bureau of Animal Industry standard arsenical dip, which 
controls ticks, mange mites, and sucking lice as well, may be used: 


UEBO RAM ROMIC HA ce let <siia-ajnye vie > oa aleine 8 pounds 
ROSMOOUAPMRMG DS rer: oie siguclacsiscats aPanecn le sve!s,4 ietala ole 24). 8 
EAU RAPACNR ME oueeet ssc ss Cishe ie seis ieuns tis ey wine grevenele 1 gallon 
\ RHEE. occa) iI ARON EEE OnE : 


As already stated, the order Mallophaga is a large one, but is of con- 
siderable economic importance. We are therefore listing practically all 
of the western species together with their hosts.’ 


BOOPIDA. 

The kangaroo louse, Heterodoxus longitarsus (Piaget) (H. armiferus 
Paine),” has the 4-segmented antennz concealed beneath the head, which 
is conical and broader than long. The tarsi are 2-clawed. The original 
host i is the kangaroo, but the louse has been taken a number of times on 
dogs in the San Fraricisco Bay Region, California, where according to 
G. F. Ferris it can be a very severe pest, even killing the host. Ferris 
also reports it as the most serious dog parasite in South Africa. 

1The birds are listed by their accepted common names as given in the following 
authoritative works: American Ornithologists’ Union Check List of N. A. Birds. 1910. 
Joseph Grinnell, ‘“‘A Distributional List of the Birds of California.” Pacific Coast 


Avifauna, aul 1915. 
Jie Paine, Ent. ge 23, 1912, p. 362. 
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GYROPID£.! 

The oval guinea pig louse, Gyropus ovalis Nitzsch, has a single large 
well-developed claw on each foot. It is found on guinea pigs in North 
and South America and Europe, wherever the host is domesticated. 

The guinea pig louse, Gliricola porcelli (Linn.) (G. savie Schrank, Gyro- 
pus gracilis Nitzsch), is much like the former, but has smaller claws. 
The color is pale yellow with head and abdomen darker and transverse 
dark marks on the dorsum of the latter. It is common on guinea pigs 
throughout the country. 


MENOPONID.? 

The common hen louse, Menopon galline Linn. (M. pallidum Nitzsch, 
M. trigonocephalum Olfers), is a small species from 1 to 1.5 mm. long, 
rather robust with long head and short legs. The color is pale yellow. 
It is a very active, abundant, and widely distributed poultry parasite 
infesting domestic poultry including chickens, ducks, and pigeons. 

The large body poultry louse, Menopon stramineum Nitzasch (M. biseria- 
tum Piaget), is a common form often associated with the former. It is 
more elongated in form, larger, 2-2.5 mm. long, and with longer legs 
and shorter head. The hosts are chickens, turkeys, pigeons, and peacocks. 
It occurs throughout North America and Europe. 


Menopon alaskense Kell. & Chap. From American dipper and California pine gros- 

beak. Alaska. 

alternatum Osborn. From buzzard. California. 

corporosum Kell. & Kuw. From ruddy turnstone duck and red or north- 
ern phalarope. Alaska. 

decoratum Beer From white-tailed kite. California. 

distinctum Kell. & Chap. From ash-throated flycatcher and northern 
cactus wren. California. 

ens Kellogg. From Delaware and glaucous gulls. Alaska, Cali- 
ornia. 

irrumpens Kell. & Chap. From short-tailed albatross. California. 

kuwanit Kell. & Chap. From Brandt cormorant. California. 

loomisi Kellogg. From white-winged scoter. California. 

mestum Kell. & Chap. From golden-crowned and Samuels song spar- 
rows. California. 

monostechum Kellogg. From imported silver pheasant. California. 

navigans Kellogg. From short-tailed albatross. California. 

numerosum Kellogg. From Pacific and Rodgers fulmars. California. 

paululum Kell.:& Chap. From dark-bodied, black-vented and pink- 
footed shearwaters. California. 

Dee Kell. & Chap. From California and blue-fronted jays. Cali- 


ornia. 
petulans Kell. & Chap. From black-vented shearwater and dark-bodied 
shearwater. California. 

robustum Kellogg. From coast bush-tit. California. 

striatum Kellogg. From ptarmigan. Alaska. 

Colpocephalum assimile Piaget. From whooping crane. Colorado. 
chrysopheum Kellogg. From Samuels song sparrow. California. 
flavescens Nitzsch. From Siberian Eagle, Siberia; bald and golden 

eagles, Alaska; desert sparrow hawk, California. 

fumidum Kellogg. From coast bush-tit. "California. 


1H. E. Ewing, ‘Taxonomy, Biology and Distribution of Gyropide.”’ Proc. U. S. 
Nat. Mus., 63, art 20, pp. 1-42, 1924. 
oe F, Ferris, “The Mallophagan Family Menoponide.”’ Parasitology, 16, pp. tea 
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Fic. 76.—The biting duck louse, Trinoton querquedule (Linn.). 
(Drawing by G. F. Ferris.) 
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Colpocephalum Uta eee From Heermann gull, Alaska; from glaucous gull, 
alifornia. 
grandiculum Kell. & Chap. From California brown towhee and 
Heermann song sparrow. California. 
kelloggi Osborn. From buzzard. California. 
morsitans Kellogg & Mann. From pectoral sandpiper. Alaska. 
osborni Kellogg. From white-tailed kite. California. 
petulum Kell. & Kuw. From ruddy turnstone duck. Alaska. 
perplanum Kell. & Chap. From tufted puffin. California. 
pingue Kellogg. From black-footed albatross, Alaska; short-tailed 
albatross, California. 
spinulosum Piaget var. minor Kell. & Chap. From sanderling. Cali- 
fornia. 
stictum Kell. & Paine. From Wilsons snipe. California. 
subequale oy From western crow, California. (Various crows, 
Europe 
timidum Kellogg. From black-bellied plover. California (U. S.). 
uneciferum Kellogg. From Nie at brown and American white 
pelicans. California (U. S.). 
Myrsidea dissimilis (Kellogg) (Menopon dissimile Kell.). From California cliff 
swallow. California. 
funerea (Kell. & Chap.). From California jay, Gairdner woodpecker, 
western-evening grosbeak. California. 
incerta (Kellogg). From russet-back thrush, willow goldfinch, western lark 
sparrow, Vigors wren, American goldfinch. California. 
ridulosa (Kell. & Chap.). From California yellow warbler. California. 
subequalis Lyonet (M. mesoleuca Nitzsch). From northern raven. Alas 
var. americana (Kellogg). From Western or American crow. 
California. 
Tetrophthalmus consanguineus (Piaget) (Menopon). From American white pelican. 
California. 
incompositus (Kell. & Chap.). From Brandt cormorant California. 
linearis (Kellogg). From California brown pelican. California. 
titan (Piaget) var. impar (Kellogg). From the gular pouch of Ameri- 
can white pelican. California, Nevada and other Western States. 
Trinoton lituratum Nitzsch. Goose louse. Small, white, robust, common on wild 
and domestic ducks and geese. California (North America, Europe). 
querquedule (Linn.) (T. luridum Nitzsch) (Fig. 76). The biting duck 
louse. The common duck louse, large 4 to 5 mm. long, triangular 
head with lateral swellings, dark transverse bands on dorsum of the 
abdomen. On domestic and wild ducks, Pacific loon. Alaska, 
California (United States). 
Eureum malleus (Nitzsch). (Menopon). From cliff swallow and Northern cactus wren. 
California. 
Pseudomenopon insolens (Kellogg). (Menopon). From American eared grebe, Cali- 
fornia (Tern, 
pacificum (Kellogg). From American coot or mud hen, Pacific loon, 
*  pied-billed grebe, common loon, shoveller duck. California. 
tridens (Nitzsch). From pied- billed grebe, California clapper rail, 
Virginia rail, American eared grebe, Western grebe. Caliorsia, 
Washington. 
Ancistrona vagelli (Fabr.) (4, gigas Piaget). The giant bird louse. The broadest 
known species. From the pink-footed, dark-bodied and black- 
LAS shearwaters, Pacific and Rodgers fulmars. California (Eu- 
rope). J 


LZMOBOTHRIIDA. 

Lemobothrion loomisi Kell. & Chap. The largest biting bird louse, measuring 9.7 
mm. It is pale brown with dark markings. From white-fronted 
goose. California. 

nigrum Burmeister (L. atrum Nitzsch). From American coot or mud 
hen. California (Europe). 
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Ricinus diffusus (Kellogg) (Physostomum). From golden crowned and Aleutian, 
savannah or sandwich sparrows, California; from Point Pinos junco, 
Washington. 

microcephalus (Kellogg). From California linnet and house finch. California. 
pallidus (Kellogg). From Oregon junco. Washington (U. §.). 
sucinaceus (Kellogg). From western flycatcher. California. 

Trochilecetes prominens (Kell. & Chap.). (Physostomum). From Costas humming 

bird. California. 


TRICHODECTID. 

The cattle red louse, Trichodectes bovis (Linn.) (7. scalaris Nitzsch) 
(Fig. 77), is much smaller than the blue sucking lice of cattle. The color 
is reddish with the abdomen yellow or whitish with distinct dark trans- 
verse dorsal bands. It is often abundant and serious on calves and cattle, 
but is not as bad as the sucking louse. It is found throughout the country. 

The biting dog louse, Trichodectes canis De Geer (T. latus Nitzsch), 
is a small species 1 mm. long with wide body. It is common the world 
over and attacks dogs, being particularly troublesome to puppies. 

The biting goat louse, Trichodectes capre Gurlt (T. climax Nitzsch),! is a 
broad species 1.5 mm. long. It is a very common species on goats in 
California and throughout the country. 

The biting horse louse, Trichodectes equi Linn. (T. parumpilosus Piaget), 
is a common, often abundant species on the horse, mule, and ass through- 
out North America and Europe. It is a bright chestnut brown species 
with darker transverse bands on the abdomen. It is more numerous in 


_ the early spring and collects around the neck, tail, and between the legs 
where the hair may be removed. 


The gopher louse, T’richodectes geomydis Osborn (7. californicus Chapman), occurs 
on the pocket gopher in California, on the pocket rat in Arizona, and on the spiny- 
haired pocket mouse in Lower California. It also occurs throughout North America 
and Central America. 

Herms’ louse, Trichodectes hermst Kellogg and Nakayama,’ is a pale yellowish-brown 
peo 2.4 mm. long, the body sparsely clothed with short, fine hairs. It is larger 

the other goat-infesting species and is abundant on angora goats in California. It 
has also been taken on a young merino goat in Marin County, California. 

The badger louse, T’richodectes interruptofasciatus Kellogg and Ferris, infests the 
badger in California and has been reported from skunk in South America. 

King’s louse, T'richodectes kingi McGregor, infests the weasel in Montana. 

The skunk louse, T’richodectes mephitidis Packard, occurs on skunk and weasel in 
California and Arizona (United States). 

The mountain louse, Trichodectes monticolus McGregor, infests skunks in the Sierra 
Nevada Mountains of California. 

The eight-spotted louse,, Trichodectes octomaculatus Paine (T. procyonis Neumann), 
infests the raccoon in British Columbia and California. 

The biting deer louse, Trichodectes odocoilei McGregor, occurs on the white-tailed 
deer in Montana. 

The biting sheep louse, T’richodectes ovis Linn. (7. spherocephalus Olfers),’ has a 
wide short head, wider than long and rounded in front; dark abdominal bands; 1.4 
to 1.6 mm. long. It attacks various parts of the body of ‘sheep and is cosmopolitan. 

The fox louse, Trichodectes quadraticeps Chapman, infests the fox in California. 


1 Trichodectes limbatus Gervais of the angora goat is believed to be identical with 


a7 capre Gurlt by some. It is listed as a separate species by Harrison. Loc. cit., p. 


; Payche, 22, 1915, p. 34. Orig. desc. 
3M. C. Hall, Farmers’ oe 1150, U. 8. Dept. Agr., Dec. 1920. 


\ 
\ 
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Fia. 77.—The cattle red louse, Trichodectes bovis (Linn.). Dorsal and ventral aspects 
(Drawing by G. F. Ferris.) 
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The biting cat louse, Trichodectes subrostratus Nitzsch, is distinguished by the pointed 
head with the short hair-like furrow on the underside. It is a small species slightly 
over 1 mm. long, which infests domesticated and wild cats in California. 

The Colorado gopher louse, T’richodectes thomomyus McGregor, has been taken on 
the pocket gopher in Colorado. 

Trichodectes thoracicus Osborn occurs on the ring-tailed cat in California, and T. 
tibialis Piaget on the black-tailed deer in California. 

The porcupine louse, Hutrichophilus setosus Giebel, infests the porcupine in Alaska 
and California (North America, Europe). 


PHILOPTERIDZ. 


Gontodes cervinicornis Giebel. From imported silver pheasant. California, Europe. 
corpulentus Kellogg and Mann. From pectoral sandpiper. Alaska. 
Silent Kellogg and Paine. From Alien sandpiper and ptarmigans. 
aska. 
mammillatus Rudow. From rock and willow ptarmigans, Alaska; from valley 
quail, California; from,Columbian sharp-tailed grouse, Washington. 

The European pigeon louse, Goniocotes bidentatus Scopoli (G. compar Nitzsch), is a 
small species 1 mm. long, whitish with brown margins. It is common on domestic 
pigeons throughout the country. 

The large chicken louse, Goniocotes gigas Taschenberg (G. abdominalis Piaget) (Fig. 
78), is 3 mm. long, broad, with head, thorax, and legs yellowish with dark spots and 
margins, and the abdomen with pale black-bordered fascia on the dorsum. It is com- 
mon on chickens throughout North America and Europe. 

The lesser chicken louse, Goniocotes hologaster Nitzsch, is only 1 mm. long, but other- 
wise much like the large chicken louse. It is also a common chicken infesting species 
throughout North America and Europe. 

Goniocotes creber Kellogg has been taken from imported silver pheasant in California. 

The variable chicken louse, Lipeurus caponis (Linn.) (L. variabilis Nitzsch), is a long, 
slender white louse with black markings measuring 2 mm. in length. It is common 
on chickens throughout North America and Europe. 

The California quail louse, Lipeurus californicus Kellogg and Chapman, is taken 
from plumed partridge, valley and mountain quail in California. 

The partridge louse, Lipeurus docophoroides Piaget, infests California quail, plumed 
partridge, and domestic fowls in California and Colorado. 

The turkey louse, Lipeurus gallipavonis Geoffroy (L. polytrapezius Nitzsch), is a 
rather large, elongated species from 3 to 3.5 mm. long. The color is pale yellowish- 
white with black markings, dusky trapezoidal marks appearing on all the abdominal 
segments except the last. It infests turkeys and occurs throughout the United States. 

- Lipeurus introductus Kellogg. From introduced pheasant silver. California. 
protervus Kellogg.: From the rock or willow ptarmigan. Alaska. 

Philopterus acutipectus (Kellogg) (Docophorus). From rhinoceros auklet. California. 

alaskensis (Kellogg and Kuwana). From Ross gull. Alaska. 

americanus (Kellogg). From American dipper. Alaska (Europe). 

atricolor (Kellogg). From ancient and marbled murrelets. California. 

californiensis (Kellogg). From California and northern white-headed 
woodpeckers, Williamson sapsucker. California. 

caluvus (Kellogg). From California murre. California. 

eeiaciue (Nitzsch). From snowy owl. Alaska, Washington (United 
tates). 

colymbinus Denny. From Pacific loon, red-throated diver or loon. 
California. 

conicus (Denny) (Docophorus fuliginosus Kellogg). From black-bellied 
and semipalmated plovers, pink-footed shearwater. California. 

cursor (Nitzsch). From short-eared owl, Alaska; from long-eared owl, 
California; (screech owls, United States; owls, Europe). 

deniatus (Scopoli) (Docophorus icterodes Nitzsch) (Fig. 79). The red 

' duck louse. A dark reddish species 1 mm. long which is common 

and often abundant upon wild and domestic ducks and geese. From 
American coot or mud hen, surf scoter, ruddy duck, red-breasted 
merganser, greater and lesser scaup ducks, domestic ducks and 
geese, California; from Eider duck and Hutchins goose, Alaska. 
(Also occurs throughout North America and Europe.) 
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¥ia. 78.—The large chicken louse, Goniocotes gigas Taschenberg. Dorsal and ventral as- 
pects. (Drawing by G. F. Ferris.) 
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Fic. 79.—The red duck louse, Philopterus dentatus (Scopoli). Dorsal and ventral aspects 
(Drawing by G. F. Ferris.) 
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Philopterus distinctus (Kellogg). From northern raven, Alaska; from western raven, 


California. 

excisus (Nitzsch) var. major (Kellogg). From cliff and tree swallows. 
California. sane - 

fuscoventralis (Osborn). From ash-throated flycatcher. California 
(United States). 

fusiformis (Denny). From Aleutian sandpiper, Alaska; from least sand- 
piper, California (sandpipers, United States). 

gonothorax (Giebel) (Docophorus lari Denny). From gulls, loons, Ameri- 
can grebe, California; from Pacific kittiwake, Aleutian sandpiper, 
gulls. Alaska. 

graviceps (Kellogg). From Pacific loon, American coot or mud hen. 
California. 

incisus (Kellogg). From pied-billed oy California. 

insolitus (Kellogg). On Cassin auklet, Aleutian murrelet. California. 

Taser aes (Nitzsch). On royal tern, Pomeraine jeger. California, 

aska. 

mirinotatus (Kellogg and Chapman). From Sierra junco. California, 

mirus (Kellogg and Chapman). From Vigors wren, Townsend warbler. 
California. 

monachus (Kellogg and Paine). From Virginia rail. California, 

ie chee (Kellogg). From Cassin auklet, ancient and marbled murre- 
lets. California. 

ners (Giebel) (Docophorus pictus Giebel). From Golden Eagle. Cali- 
ornia. 

occidentalis (Kellogg). From Pacific and Rodgers fulmars, surf scoter. 
California. 

pertusus (Nitzsch). From American eared grebe, American coot or mud 
hen. California (North America). 

platyrhynchus (Nitzsch). From Western red-tailed hawk. California. 

procat (Kellogg and Chapman). From pigeon guillemot. California. 

pustulosus (Nitzsch). From parasitic jeger. Alaska (Europe). 

quadraticeps (Kellogg). From American coot or mud hen, American 
eared grebe. California (United States). 

rostratus (Nitzsch). From American barn owl. California (owls, United 
States and Europe). 

rufus (Kellogg). From ash-throated flycatcher. California. 

ruttert (Kellogg). From long-tailed chickadee. Alaska. 

stalit (Osborn). From bluebird. Colorado. 

singularis (Kellogg and Chapman). From Nuttalls woodpecker, varied 
thrush. California. 

syrnit. (Packard) (Docophorus speotyti Osborn). From spotted and 
burrowing owls, California; from owls, Alaska (United States). 

subflavescens (Geoffroy). From snow bunting, Lapland longspur, Gambels 
and song sparrows, jay, Alaska; from Shumagin fox sparrow, black- 
headed and California grosbeaks, Sierra junco, black-billed magpie, 
California (United States, Europe on many perching and song birds). 

pis pes (Kellogg and Chapman). | From black-vented shearwater. Cali- 
0 


Degeeriella actophila (Relloee and Chapman) (Nirmus). From sanderling. California. 


americana (Kellogg and Chapman). From pigeon guillemot, American 
eared and pied-billed grebes. California. 

atrimarginata (Kellogg and Chapman). From Pacific kittiwake. Alaska. 

brachythorax (Giebel). From cedar waxwing. California (United States). 

complexiva (Kellogg and Chapman). From Bairds and Aleutian sand- 
pipers, knot, Alaska; from least sandpiper, sanderling, California. 

connexa (Kellogg and Mann). From red phalarope. Alaska. 

cordata (Osborn). From marbled godwit. California (North America). 

domestica (Kellogg and Chapman). From barn swallow. California. 

ductilis (Kellogg and Chapman). From Western flycatcher. California. 

euprepes (Kellogg and Chapman). From ruddy turnstone duck,  Cali- 
fornia, Alaska. 

eustigma (Kellogg). From Anna humming bird. California. 
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Degeeriella felix (Giebel). A pretty white species with conspicuous black dots. From 
Heermann gull. California. 
feda (Kellogg and Chapman). From ash-throated flycatcher, Say pheebe, 
western kingbird, long-tailed chat, California shrike, Phainopepla, 
black phoebe, western mourning dove. California. 
furva (Nitzsch). From Virginia rail, Wilson snipe. California. 
fusca (Nitzsch). From American sparrow hawk, western red-tailed hawk, 
white-tailed kite, desert sparrow hawk, California; from Western 
grosbeak, Washington (North America, Central America, Europe 
on hawks, kites and eagles). 
hebes (Kellogg). From royal tern. California. 
hiaticule (Mueller). From semipalmated plover. California. 
incenis (Kellogg and Chapman). From Aleutian sandpiper, Alaska; 
black-bellied plover, California. 
infecta (Kellogg and Chapman). From red phalarope. Alaska. 
lautiuscula (Kellogg and Chapman). From bell sparrow. California. 
longa (Kellogg). From barn and cliff swallows. California. 
maritima (Kellogg and Chapman). From Cassin and rhinoceros auklets, 
ancient murrelet. California. 
normifer (Grube) (Nirmus triangulatus Nitzsch). From pomeraine 
jeger, California; from parasitic jeger, Alaska. (EKurope). 
opaca (Kellogg and Cha pman). From semipalmated plover. California. 
ornata (Grube) eS lineolatus Nitzsch). Gulls. California (North 
: America, Europe). 
pacifica (Kellogg and Chapman). From tufted puffin, pigeon guillemot, 
dark-bodied shearwater. California. 
prestans (Kellogg). From royal tern. California. 
punctata (Nitzsch). From many kinds of gulls. California (North America, 
Europe, Asia). 
splendida (Kellogg).~ From California thrasher, roadrunner. California. 
vulgata (Kellogg). From California purple finch, California linnet, golden- 
crowned and intermediate sparrows, California brown towhee, Cali- 
fornia blue grosbeak, western lark sparrow, Lazuli bunting, moun- 
tain and Marin chickadees, Western bluebird, California yellow 
and lutescent warblers, black-chinned humming bird, blue-fronted 
jay, American dipper, Western and ash-throated flycatchers, Shuma- 
gin fox sparrow, California; from Gambels sparrow, Alaska. (United 
States on many passerine birds. ) 
Rallicola advena (Kellogg) (Oncophorus). From Pacific loon, American coot or 
mud hen. California. 
bisetosa (Piaget). From Virginia and Clapper rails. California. 
var. californicus (Kellogg and Chapman). From Virginia and 
Clapper rails. California. 
cuspidata Scopoli (Oncophorus. minutus Nitzsch). From American coot 
or mud hen. California. 
Strigiphilus remotus (Kellogg and Chapman) (Oncophorus). From great. gray owl. 
Washington. ; 
Ornithobius cygni (Linn.). The white swan louse. Large species 4 mm. long, white 
with dark spots on margins of the four middle segments. ommon 
on swans throughout North America and Europe. 
Esthiopterum agtereer (Giebel) (Lipeurus). From California condor, Cabfornin. 
King vulture, Central America. ) 
baculoides (Paine)? From mourning dove. California. 
columbe (Linn.). (Lipeurus buculus Nitasch). The pigeon louse. A 
common slender, reddish-brown species 2 mm. long. Infests | 
wild and domesticated pigeons and doves throughout Europe and 
N. America. 
concinnum (Kellogg. and Chapman). From short-tailed albatross. 
California. 
erassicorne (Scopoli) (Lipeurus constrictus Kellogg, L. squalidus Nitzsch). 
The squalid duck louse. Large pale yellow species, slender, 4 mm. 
eae Common cosmopolitan species on wild and domesticated 
ucks, 
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Esthiopterum diomedew (Fabricius) (Lipeurus densus Kellogg, L. feron Giebel). A 


large striking species, 9 mm. long. From short-tailed albatross, 
California; from black-footed albatross, Alaska. (Albatross, Eu- 


rope.) 

ie a (Kellogg) (Lipeurus limitatus Kellogg). From black-vented, 
dark-bodied, pink-footed, New Zealand and slender-billed shear- 
waters. California. 

faralloni (Kellogg). From Brandt, Baird haa Farallon cormorants, 
red-throated loon. California. 

forficulatum (Nitzsch). From California brown pelican. California. 
(Pelicans, North America, Europe.) 

fuliginosum (Taschenberg) (Lipeurus testaceus Taschenberg). oe 
black-vented and pink-footed shearwaters. California ven 

giganticola (Kellogg) (Nirmus, Lipeurus confidens Kellogg ue 
black-footed and _ short-tailed albatrosses, dark-bo ei shear- 
water. California. 

luridum (Nitzsch) (Lipeurus longipilus Kellogg, L. picturatus Kellogg). 
From American coot or mud hen. California. 

macrocephalum (Kellogg). From Pacific nighthawk. California, 

mergi-serrati (De Geer) (Lipeurus temporalis mete From red- 
breasted merganser. California (Ducks, Europe.) 

modestum (Giebel) (Lipeurus laculatus Kellogg and Chapman). From 
Pomeraine jager and pink-footed shearwater. Alaska, California. 

nigrolimbatum (Giebel) (Lipeurus varius Kellogg). From Pacifie and 
Rodgers fulmars. California. 

pederiforme (Dufour) (Lipeurus macilhennyt Kellogg and Kuwana). 
From black-footed albatross. Alaska, California. 

parviceps (Piaget). From tern and eider duck. Alaska. 

perplecum (Kellogg and Chapman). From sooty grouse, California; 
from Columbian sharp-tailed grouse, Washington. 

snodgrassi Kellogg. From rufous humming bird. California. 

toxocerum (Nitzsch). From Farallon cormorant, California brown 
pelican. California. 


Giebelia es Kellogg. From black-vented, dark-bodied, pink-footed, slender- 


d and New Zealand shearwaters, short-tailed albatross.  Cali- 


fornia. 
Docophoroides brevis (Dufour) (Hurymetopus, Lipeurus taurus Nitasch). From short- 


tailed albatross, Pacific and. Rodgers fulmars, California; black- 
footed albatross, Alaska. (Albatross, Europe, North America.) 


CHAPTER XIII 
EPHEMERIDA (Order) 3 


(Ephemeron, a mayfly) 
Mayflies 


The mayflies are aquatic insects of medium or small size, simple 
metamorphosis, biting mouth parts in the larval stage and abortive in the 
adult. The eggs are laid in the water during the late summer and fall and 
hatch into frail nymphs or naiads which are characterized by rather long 
antennz, three long caudal filaments, and short leaf-like gills along the 
sides of the body. At rest the abdomen is often curled up over the body 
in a characteristic attitude. They live at the bottoms of streams, pools, 
and lakes, feeding upon small aquatic plants, animals, and organic material, 
and lead a very precarious life, being the chief food of many aquatic insects 
and fishes. It requires from one to three years for the nymphs to become 
full-grown, after which they swim or float to the surface of the water or 
crawl out upon the banks or plants, emerging in the adult stage, fully 
winged. j 

The mayflies, shadilies, or lakeflies,.as the adults are called, are active, 
fragile insects which dance about the lights at night and rest quietly on 
some convenient object during the day. The body is long and slender, 
with long antenne and a pair of caudal filaments often much longer than 
the body. The front wings are large, but delicate, and the hind wings are 
much reduced, and, rarely, wanting. They average from 14 to 1 inch in 
length and are usually dull in color. Mayfiies are most abundant in regions 
where the summers are hot and there is an abundance of fresh water. 
Consequently they are by no means as abundant in the Western States 
as in the Middle West and Eastern States. Little systematic work has 
been done on our Western Species and consequently but few are listed here. 


List or WESTERN SPECIES 


va exagenia bilineata (Say) [Baétis bilineata (Say)]. Throughout North America. 
variabilis Eaton (H. limbata Walsh). Common throughout the United 
States west to New Mexico. 
meee vaciva Katon. Oregon, Washington. 
memorialis Eaton. California. 
gregalis Editon. Oregon, Washington, California. 
pallipes Hagen. Nevada. 
rufiwenosa Eaton. Oregon. 
Blasturus gravastellus Eaton. Montana. 
Choroterpes inornata Eaton. New Mexico. 


1 A. E. Eaton, ‘A Monograph of the Ephemeridaw.” Part 1. Trans. Ent. Soc., London. 
1871, p. 1. Also a “Revisional Monograph of Recent re pes td or Mayflies.” Trans. 
Linn. Soc., London, 2nd ser. 3, Zodl. 1883-1886, 6 parts. 

N. Banks, Trans. Am. Ent. Soc., 19, 1892, p. 331; 26, 1900, p. 245. 
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Ephemera compar Hagen. Colorado. 
Ephemerella inermis Eaton. Colorado. 
mance pon: Rocky Mountains, Colorado, Wyoming, New Mexico, 
aska. 
Baétis hageni Eaton (Cloé unicolor Hagen, renamed). Washington. 
Cléon vicinum (Hagen) (Cloé vicina Hagen). Washington. 
Callibetis californicus Banks. So. California. 
americanus Banks. Colorado, Washington (and New Hampshire). 
coloradensis Banks. Colorado. 
hageni Eaton (Baétis tessellata Hagen, renamed). Washington, British 
Columbia, Oregon, California, Arizona. 
ferrugineus Walsh. Throughout N. America. British Columbia, Wash- 
ington, Montana, Oregon, California. 
undatus (Pictet) (Cloé ‘undata Pictet). So. California, Arizona, New Mexico 
(Texas, Mexico). 
pictus Eaton (Baétis pictus Eaton). California. 
pallidus Banks. Colorado. 
Tricorythus explicatus Eaton. Arizona, Mexico. 
Chirotonetes mancus (Eaton) ([sonychia manca Eaton). Montana. 
Ameletus dissitus Eaton. California. 
subnotatus Eaton. Colorado. 
exquisitus Haton. Washington, Oregon. 
Siphlurus goatee Eaton (Heptagenia brunnea Hagen, in part renamed.) Colo- 
rado, Washington, Oregon, Nevada, California, Wyoming. 
Betisca obesa Say. (North America), California. 
Tron nitidus Eaton. Washington, Oregon, California. 
Cinygma integrum Eaton. Washington, Oregon. 
par Eaton. Arizona. 
mimus Eaton. Colorado. 
geminatum Eaton. Washington, Oregon, California. 
Rhithrogena hageni Eaton (Heptagenia brunnea Hagen, :in part renamed.) Cali- 
fornia, Nevada. 
elegantula Eaton. Colorado, ‘Arizona. 
Ecdyurus verticis Say. (North America). Washington. 
vicarius Walker (Baétis vicaria Walker). seat (East U. S.). 


CHAPTER XIV 
ODONATA (Order) ! 
(Odous, a tooth) 


Dragonflies and Damselflies 


The members of this order are large insects with simple or incomplete 
metamorphosis and well developed biting and chewing mouth parts. 'The 
nymphs are entirely aquatic, living at the bottoms of pools, lakes, creeks, 
and rivers, and are most interesting, though not altogether beautiful 
creatures (Fig. 80, a, b, c). They are often completely camouflaged to 
match their immediate surroundings by coloration or by a covering of mud, 


18. deSelys Longchamps, ‘‘Rev. Odonata 1850.” Syn. Cal. Bul. Acad. Belg., 1853. Mon. 
Calif., 1854. Mon. Gomph., 1858. Cordulines, Coll. Zoél., 17, 1906. ‘‘ Aischnines.”’ 
Coll Zodl., 18, 1908; 19, 1909; 20, 1909. 

A. Hagen, ‘ ‘Synopsis Neuroptera N. A., Smithsonian Miscl. Coll., July, 1861.” 
depts Odonata N. A.” Proc. Boston Soc. Nat. Hist., 18, 1875, p. 26 “Monograph 
of the Earlier Stages of Odonata.” Trans. Am. Ent. Soc. ,12, 1885, p. 249. “Synopsis 
Cae Genus Leucorrhinia Britt.” Trans. Am. Ent. Soc., 17, 1890, p. 229. 

P. Calvert, ‘ Died of Odonata.” Trans. Am. Ent. ’Soc., 20, 1893, p. 152a. Proc. 
Cal. "Acad. Sci. (2), 4 , p. 463; (3) 1, p. 361, 1899. Biologia Centr. Am. Neuroptera, Oct. 

R. M’Lachlan, “Some New Species of Odonata of the Legion Lestes.’”” Ann. Nat. 
ee ser. 6, 16, 1895, Pp. 20. 

’B. Williamson, * “Wyoming Odonata.” Ent. Nees 11, 1900, p. 5. “The N. A. 
Bera. of the Genus Macromia.” Proc. U.S. Nat. Mus., 37, 1909, p. 369. 

R. P. Currie, “Odonata of Arizona and New Mexico.” Proc. Ent. Soc. Wash., 5, oe 
p. 298. Harriman Alaska Exped., 8, pt. 1, 1904, p. 147, Doubleday, Page & Co., 

J. G. Needham, ‘‘Odonata in Ward and Whipple,” American Freshwater bie 
J. Wiley & Sons, N. Y., 1918. P.C. Jour. Ent. and Zobl., 16, pp. 123-134, 1923. Proc. 
U.S. Nat. Mus., 27, pp. 688-720, 1904. 

J.G. Needham, A.D. MacGillivray, O. A. Johannsen, K. C. Davis, Aquatic Insects 
in N.Y. Bul. 68, N. Y. State Mus., 1903. 

J. G. Needham and T. D. A. Cockerell, “Odonata of New Mexico.” Psyche, 10, pp. 
134-139, 1903. 

H. Butler, “The Labium of Odonata.” Trans. Am. Ent. Soc., 30, 1904, p. 111. 

R. C. Osburn, “Odonata ot British Columbia.” Ent. News, 16, 1905, 0 184. 

E. M. Walker, “Key to N. A. Species of #schna.”’ Can. Ent., 40, 1908, pp. 377, 
450. “The N. A. Dragonflies of the Genus Zschna.” Univ. Toronto Studies, Biol. 
Ser., No. 11. Toronto, 1912. 

. R. wow "A Catalogue of the Odonata of N. A. Bul. Pub. Mus. Milwaukee, 
» art 91 

C. H. Kennedy, “Notes on the Odonata, or Dragonflies, of Bumping Lake, Washing- 
ton.” Proc. U.S. Nat. Mus., 46, 1913, p. 111. “Notes on the Life History and Ecology 
of the Dragonflies of Washington and ‘Oregon. ” Proc. U.S. Nat. Mus., 49, 1915, p. 259. 
“Notes on the Life History and Ecology of the Dragonflies of Central California and 
Nevada.” Proc. U.S. Nat. Mus%, 52, 1917, p. 483. 

F. Ris, ‘ Libellulinen in Coll. Selys, » Zoél. Fasc., 9-16, pp. 1-1245, 1914. 

A. D. Whedon, “Morphology of the Abdomen of Odonata.” Trans. Am. Ent. Soc., 
44, 1918, p. 374. 

ua . G. Needham very Epa read and corrected the manuscript on this order. 
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débris, or green algee. Some species bury the bodies in the sand or mud 
so that only the eyes protrude. They feed upon all sorts of small aquatic 
animals including crustaceans, nymphs of mayflies, stoneflies, other dragon- 
flies, tadpoles, young salamanders, fish and so on. The living prey is 


~~ 


usually ambushed and captured by the long extensible lower lip or labium - 


which is quickly thrust out like an arm to seize the unsuspecting victim. 
The labium is folded masklike over the face when not in use. The ungainly 
nymphs crawl slowly along the bottom or may suddenly dart ahead by 
sculling with the external leaf-like gills or by forcing water from the rectum. 
Respiration is by means of the leaf-like external gills at the posterior end, 
in the case of the damselflies, and by internal rectal gills in the dragon- 
flies. In the latter the water flows into the rectum and it is the sudden 
forced expulsion of it that shoots the nymph ahead. It requires from three 
or four months to a year or even four years or over to complete a life cycle. 
The damselflies may have two or more generations a year, while the dragon- 
flies normally have but one. The winter is usually passed in the nymphal 
stage, but some adults hibernate. At maturity the nymphs crawl out of 
the water on plants, rocks, or the shore, and the adults emerge through a 
slit in the skin of the back. The molted skins are often abundant around 
the shores of pools and streams. 

The adults (Fig. 80, A-E), are among the most wonderful and interesting 
insects because of their bright colorings, strong swift flight, and remarkable 
habits. They have long slender bodies with large heads composed mainly 
of two enormous compound eyes and the mouth parts. There are also 
three ocelli and short setiform antenne. The four long membranous 
wings are strengthened by numerous net-like veins with a nodus or notch 
near the middle of the front margins. They are either equal in size, as in 
the damselflies, or the hind pair is slightly wider at the base, as in the 
dragonflies. In the former case they are held, vertically over the body at 
rest and in the latter they are held horizontally at rest. The accessory 
genital organs of the male are located on the venter of the second abdominal 
segment. The damselflies are weak fliers and are usually found near the 
surface of the water, near the ground, or resting on the low shrubs and 
grasses, while the dragonflies are strong steady fliers to be found almost 
everywhere and often at great distances from their breeding places. All are 
predaceous in habits, feeding largely on mosquitoes, gnats, punkies, and 
myriads of other insects, as well as on their own weaker relatives, all of 
which are captured on the wing and greedily devoured. Because of the 
great numbers of mosquitoes and pestiferous gnats thus destroyed, the 
dragonflies serve mankind in a most useful way in many of our warm inland 
valleys where mosquitoes and gnats breed in immense numbers. The 
adults are known to all the country folk, but often by widely different 
names as dragonflies, devil’s darning needles, mosquito hawks, snake 
feeders, snake doctors, mule killers, horse stingers, and so forth. Many a 
boy and girl still believes them to be all the common names imply, while 
to those who really know them, they are harmless benefactors. 

The eggs are laid during the spring and summer months and are inserted 
into plant tissues by the damselflies and by some dragonflies, and dropped 
into the water or pushed down into the sand and mud at the shallow bot- 
toms by other dragonflies. 


Fic. 80.—Dragonflies and damselflies. A, the magnificent dragonfly, Macromia magnifica 
M'Lachlan; B, the white tail, Plathemis lydia (Drury); C, D, E, the ruby-spot damsel- 
fly, Heterina americana (Fabr.); C, same on the wing; D, inserting eggs in a sedge under 
water; H, at rest; a and b, dragonfly nymphs or naiads; c, damselfly nymph or naiad 
emerging from the water preparatory to transforming into the adult form. 
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The Odonata‘are divided into two well defined groups or suborders, the 
damselflies and the dragonflies. Some differences in their appearance have 
already been pointed out. They may be further separated as follows: 


KEY TO THE SUBORDERS OF ODONATA 


1. Adults with both pairs of wings alike and held vertically over the back when 
at rest. Nymphs with three leaf-like external gills at the posterior end. 
(Damselflies) Zygoptera 


2. Adults with the hind pair of wings wider at the base than the fore pair, both 
pairs held horizontally when at rest. Nymphs’ without external posterior leaf- 
dike: gills: eats scudecs a i ake erok Magetoe ees (Dragonflies) Anisoptera p. 146 


ZyYGoPTeRA (Suborder) 
Damselflies 


The damselflies are much less conspicuous and aggressive than are the 
larger and more active dragonflies. The nymphs are, however, apparently 
much more able to hold their own than the more fragile adults and many 
of them are as large and formidable as those of some dragonflies. 

The adults are poor fliers and seem more inclined to rest upon the grasses 
and shrubs near the water than to venture far in the air. The females are 
often more sober in color than the males. By means of the sharp ovipositor 
the eggs are inserted within the tissues of the leaves and stems of grasses, 
sedges, rushes, and so on, just below the surface of the water. The writer 
and others have observed the females ovipositing 12 or more inches below 
the surface, being completely submerged for longer than thirty minutes. 
Kennedy has noted Archilestes californica M’ Lachlan laying eggs in small 
willow limbs overhanging the water from five 'to eight feet above the sur- 
face. There is much yet to be learned about the life histories and habits 
of these very fascinating insects in the west. 


KEY TO FAMILIES 


Wings with five or more, usually many, antenodal crogsveins.... .Agrionidz 
Wings with less than five, usually two, antenodal crossveins. . .Ccenagrionide p. 145 


WESTERN SPECIES OF ZYGOPTERA 


AGRIONIDZ. The True Agrionids. 


Agrion equabile Bey) californicum Kennedy. Washington, Oregon, Northern Cali- 
: ornia. 
yakima (Hagen). Washington. 
ne nel Beauvais. The blackwing. Throughout the United States. Cali- 
ornia. 
Heterina americana (Fabr.) (Fig. 80, C, D, E) (H. californica Hagen, H. texana 
alsh, H. basalis Hagen). The ruby spot. The males have the bases 
of the wings ruby-red, while in the females they are brownish. Com- 
mon throughout the United States. California, Arizona, New Mexico, 
Colorado, Montana. 
vulnerata Selys. Arizona (Mexico, So. Am.). 
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CCNAGRIONIDZE. The Stalk-winged Damselflies. 


Archilestes californica M’Lachlan (A. grandis Rambur. In part). The nymphs 
of this species are among the largest. California, Oregon, Washington. 
Lestes alacer Hagen. Arizona, New Mexico (Texas, Mexico). 
congener Hagen. A common species throughout the United States and widely 
distributed in the west. 
disjunctus Selys. Common throughout the United States and the west. 
forcipatus Rambur. British Columbia, Colorado (U. 8.). 
sigma Calvert. New Mexico (Texas Mexico). 
stultus Hagen. Common in California. 
uncatus Kirby. Common in British Columbia, Washington, Oregon, Cali- 
fornia, Wyoming, Nevada. 
unguiculatus Hagen. tr Ne throughout the Western States west of the 
Rocky Mountiins (U.S. 
Hyponeura gens ae (H eterina). California, Arizona, New Mexico (No. 
exico 
Argia agrioides Calvert. ‘California, Arizona, New Mexico (Texas). 
emma Kennedy. A common species. Washington, Oregon, California, Nevada. 
mesta (Hagen). Arizona, New Mexico (Texas, No. Mexico). 
sedula (Hagen). Arizona, New Mexico (So. U. 8., Mexico). 
tonto Calvert. Arizona, (Mexico). 
violacea (Hagen). Arizona, New Mexico (N. A.). 
pallens Calvert. Arizona (Mexico). 
vivida Hagen. Common about perennial streams throughout the entire western 
area, the United States, and Canada. 
munda (Calvert). Arizona (Mexico). 
plana (Calvert). Arizona (Mexico). 
Hesperagrion heterodoxum (Selys). Arizona, New Mexico (No. Mexico). 
Oxyagrion rufulum (Hagen). Washington, California, Colorado (N. A., S. A.). 
Enallagma anna Williamson. Arizona, Nevada, New Mexico, Wyotang Reet 
calverti Morse. Throughout the west from Alaska to Mexico (N 
carunculatum Morse. Common. cre Columbia, Washington, ieee 
California, Nevada, Arizona (U. S 
ciwile (Hagen). California, Arizona, New Mexico, Wyoming, Colorado 
, Mexico). 
clausum Morse. Inhabits alkaline ponds. Nevada. 
cyathigerum (Charpentier) [H. annexum (Hagen)]. Throughout the west. 
This species occurs in the Northern Hemisphere the world over, 
exclusive of the tropics. 
ebrium (Hagen) Oregon? (Eastern U. 8.). 
exsulans (Hagen) (Agrion). New Mexico (Texas, U.'S.). 
prevarum oo California, Nevada, Arizona, New Mexico (U. S., 
exico). 
popelu Selys. California. 
emicirculare Selys. Pacific Coast (Mexico?). 
Telebasis aoa Ay (Agrion, Erythragrion). California, Nevada, Arizona (Texas, 
exico 
Cenagrion resolutum (Hagen). Oregon, California (N. A.). 
Zoniagrion exclamationis (Selys) (Cenagrion). California. 
Amphiagrion saucium (Burmeister) (Pyrrhosma abbreviatum Selys). Common 
throughout the country and the west. 
Ischnura barberi Currie. Arizona, New Mexico, Colorado. 
Selys. British Columbia, Washington, Oregon, California, Nevada, 
Arizona, New Mexico (Lower California). 
damula Calvert. Arizona, New Mexico, Colorado. 
_demorsa ee. Montana, Wyoming, Colorado, Arizona, New Mexico 
exico 
. denticollis (Burmeister) (I. exstriata Calvert). The smallest western dam- 
selfly. Common around ponds and sluggish streams. California, 
Nevada, Arizona, New Mexico (Mexico). 
erratica Calvert. British Columbia, Washington, Oregon, California. 
per parva oe Common throughout the west. 


\ 
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Ischnura ramburi Selys. California (N. A., Cent. A., S. A.). 
credula (Hagen). California (So. U. S8.). 
verticalis (Say). New Mexico (N. A.). . 
Celenura gemina Kennedy (Ischnura?). California. 


ANISOPTERA (Suborder) 
Dragonflies 


The dragonflies have already been well described under the general dis- 
cussion of this order and need no further amplification here. They are the 
large, strong, swift flying forms which are much better known to most 
persons than the more retiring damselflies, and are, because of their aggres- 
siveness, much more important as beneficial insects in destroying mos- 
quitoes, gnats, and other flies. The eggs are dropped into the water during 
flight or may be pushed into the sand or mud at the bottom of shallow 
places or inserted into soft plant tissues by the ovipositor at the tip of the 
abdomen. 


KEY TO FAMILIES 


Triangles similar and equally distant from the arculus in both pairs of wings; an 
oblique brace-vein extending backwards from the inner end of the stigma; labiura 
with a large median lobe not overlapped by lateral lobes which have a movable 
OO 2s ee Na ra ea Ia cel aN a arte beneath ot aetna batts Reka epee oe ea Zschnide 

Triangles dissimilar, those of the hind wings much nearer the arculus than those of 
the forewings; oblique brace-vein wanting; labium with a small median lobe over- 
lapped by large lateral lobes which have no movable hook... .Libellulide p. 148 


WESTERN SPECIES oF ANISOPTERA 
ZESCHINIDE. 


Tanypteryx hageni (Selys) (Tachopteryr). Washington, Oregon, California, Nevada. 
Cordulegaster diadema Selys. Arizona (No. Mexico). 
dorsalis Hagen. A large black dragonfly with bright yellow markings. 
The eggs are laid in the sand at the bottom along the shallow 
margins of running streams. The slow short-legged nymphs are 
often covered with green alge and may attain a length of 45 mm. 
‘According to Kennedy four years are spent in the egg and nymphal 
stages. Swift streams of the Pacific Coast are commonly in- 
habited and the nymphs feed upon young trout as well as aquatic 
insects. It occurs throughout the west from Alaska to Southern 
California and as far east as the tops of the Cascade and Sierra 
Nevada Mountains. 
Gomphoides obscura (Rambur) cera Oregon, California, Arizona (U. S., 
exico). 
borealis (M’Lachlan), Oregon, California Arizona (So. U. S.). 
Negomphoides stigmata (Say) (Gomphoides). New Mexico (Texas). 
Ophiogomphus arizonicus Kennedy. Arizona. 
bison Selys (O. sequoiarum Butler). California, Nevada. 
el (Selys). Montana. Also listed as variety of O. severus 
agen. 
morrisoni Selys. Washington, Oregon, California, Nevada. 
nevadensis Kennedy. California, Nevada. 
occidentis Hagen. A common species with green thorax and yellow 
abdomen with brown markings. The nymphs inhabit 
swift streams. British Columbia, Washington, Oregon, 
California, Utah. 
californicus Kennedy. California, Oregon. 
phaleratus Needham. Oregon. 
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Fig. 81.—The dragonfly, #schna constricta Say. A, nymph or naiad; B, exuvia of naiad 
from which the adult had emerged; C, naiads hooked in two ways on No. 6 snelled 
hooks for trout fishing; D, adult. The naiads of this and other dragonflies are excellent 
bait for trout fishing, particularly in the lakes of the high mountains, where they are 
an important natural food of trout. 
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Ophiogomphus severus Hagen. A species resembling O. occidentis Hagen. Washing- 
ton, Oregon, California, Montana, Wyoming, Colorado, New 
Mexico. It probably has a larger distribution in the west than 
indicated. 
Erpetogomphus compositus ee Oregon, California, Nevada, Wyoming, Arizona 
Texas). 
designatus Hagen (Gomphus). Arizona, New Mexico (Texas, U. S.). 
Gomphus confraternus Selys. British Columbia, Washington, Oregon, California. 
donnert Kennedy. Donner Lake, California. 
externus Hagen. New Mexico (Texas, U. S.). 
graslinellus Walsh. Washington (U. 8.). 
intricatus Hagen. California, Nevada, New Mexico (Texas, U. 8.). 
militaris Hagen. New Mexico (Texas). 
olivaceus are A large species. The nymphs live in large muddy rivers. 
British Columbia, Washington, Oregon, California, Utah (Ne- 
braska). 
nevadensis Kennedy. Nevada. 
sobrinus Selys. British Columbia, Washington, Cre California. 
Dromogomphus spoliatus (Hagen). New Mexico (Texas, )s 
Octogomphus specularis (Hagen). California (Mexico). 
Anax junius (Drury). A large dark clear-winged species with bright green head 
and thorax and yellow markings. Common throughout North America, 
Asia, Hawaiian Islands. One of the commonest species in the west. 
walsinghami M’Lachlan (A. validus ee So. California. i 
Gynacantha trifida Rambur. California (N. A 
nervosa Rambur. California (So. U. S. Mexico, Cent. he S. A.). 
4Zischna californica Calvert. British Columbia, ’ Washington, Oregon, California, 
Arizona, Utah. 
canadensis Walker. Washington (No. U. §., Canada). 
clepsydra Say (A. eremita Scudder). Alaska, British Columbia, Wyoming, 
New Mexico (Eastern U. S.). Probably has a much wider western 
distribution. 
constricta Say (A. palmata Hagen) (Fig. 81). Common in the west. Masks, 
Washington, Oregon, California, Nevada, Colorado (Siberia, Mexico). 
Adults very large, blue or brown with or without yellow markings. 
The nymphs form an important diet of trout in the lakes of the higher 
mountains. 
interna Walker. British Columbia, Washington, Oregon, California, Mon- 
tana, Wyoming, Utah, Arizona, New Mexico. 
interrupta Walker nevadensis (Walker). California, Nevada. 
juncea (Linn.). A common species throughout North America, Europe, 
Siberia. Abundant in the west. 
multicolor Hagen (A. furcifera Karsch). Common throughout the entire 
west. Occurs throughout North and South America. 
septentrionalis Burmeister [A. sitchensis (Hagen)]. Alaska (Canada). 
umbrosa Walker occidentalis (Walker). Washington, Oregon. 
walkert Kennedy. California. 
Oploneschna armata (Hagen). Arizona (Mexico, Cent. Am.). 


LIBELLULIDZ 
Macromia annulata Hagen. New Meco, (Texas, U.S.). 
magnifica M’Lachlan (Fig. 80, A.). A truly magnificent species, dark 
with bright yellow markings. Common. Washington, Oregon, 
California, Nevada, Arizona. 
pacifica Hagen. California (Texas, N. A.). 
Epicordulia aed ee) (Epitheca, Cordulia). The water prince. New Mexico 
exas, uy 
Tetragoneuria canis M’Lachlan. Washington, Oregon, California, (U. S., Canada). 
ees Selys. British Columbia, Washington, Oregon, California 


Cordulia shurtleffi Scudder. Common. Alaska, British Columbia, Washington, 
Oregon, California (U. S., Canada). 
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Somatochlora albicincta (Burmeister). Alaska (Canada, No. U. 8.). 
charadrea Williamson. Colorado. 
elongata Scudder minor (Calvert). Wyoming (U. S.). 
forcipata (Scudder). British Columbia (No. U. S., Canada). 
semicircularis (Selys). British Columbia, Washington, Oregon, Cali- 
fornia, Utah, Colorado (U. 8., Canada). 

Ladona exusta (Say) [L. julia (Uhler)]. British Columbia, Washington (U. S.). 

Iibellula comanche Calvert. Montana, Wyoming, Arizona, New Mexico, California 
(Texas, Mexico). 

composita Hagen. Montana, Wyoming, Nevada. 

flaida Rambur. Montana, Wyoming, Colorado, New Mexico (Texas). 

forensis Hagen. Common throughout the entire western area. 

luctuosa Burmeister (L. odiosa Hagen). California, Arizona, New Mexico 
(Texas, Mexico). 

nodisticta Hagen. Common throughout the entire western area (Mexico 
Cent. A., S. A.). 

pulchella Drury. The ten spot. The abdomen has a distinct whitish bloom 
and the wings are spotted. Likely to be confused with the white tail, 
Plathemis lydia (Drury). Common throughout the United States. 
Washington, Oregon, California, Nevada, Utah (N. A.). 

quadrimaculata Linn. A yellow or olivaceous species with dark markings 
on the wings and body. It often migrates in great numbers. Com- 
mon throughout the Northern Hemisphere, excepting the tropics. 
Throughout our western area. 

saturata Uhler. The common red species with the basal portions of the 
wings brownish. Montana, Colorado, Utah, California, Arizona, New 
Mexico (Mexico). 

Plathemis lydia (Drury) [P. trimaculata (De Geer)]. (Fig. 80, B.). The white tail. 
Resembles the ten spot, but is smaller. It poises with the wings for- 
ward and downward. Only the older males have the white or bluish 
bloom on the bodies. The young males and the females are brown 
marked with yellow. It is a common species throughout the United 
States and Canada, as well as throughout the west. 

subornata Hagen. California, Nevada, Utah, Colorado, Arizona, New 
Mexico (U. 8., Mexico). 

(CEthemis ferruginea (Fabr.). "Arizona, New Mexico (N. A., S. A.). 

Erythrodiplax funerea (Hagen) (Trithemis). California (Mexico, Central Am.). 

Erythemis stmplicicollis (Say). A common species about pond sand ditches through 

out the Pacific Coast States from British Columbia to 
Southern California, including Nevada. 
‘ collocata (Hagen). Throughout the west. British Columbia, 
Washington, Oregon, California, Idaho, Montana, 
Wyoming, Colorado, Arizona, New Mexico, Utah 
(Texas). 
Pseudoleon superbus (Hagen). California, Arizona (Mexico, Cent. Am.). 
Sympetrum atripes (Hagen). (Diplaz). Colorado. 
corruptum (Hagen). A common species inhabiting alkaline, brackish, 
and fresh water. Throughout the entire western area, as well as 
North America and Siberia. 
costiferum (Hagen). British Columbia, Oregon, Nevada. 
illotum (Hagen). Common. British Columbia, eS ea Oregon, 
California, Montana, Wyoming, Nevada (N. A., Asia). 
madidum (Hagen) [S. flavicostum (Hagen)]. British Se eathrg Washing- 
ton, Oregon, California, Montana, Wyoming, Colorado. 
obtrusum. (Hagen) deciswm (Hagen). British Columbia, Washington, 
Oregon, California, Colorado. 
pallipes (Hagen). British Columbia, Washington, Oregon, California, 
Colorado, Nevada. 
rubicundulum (Say). Wyoming (U. S.). 
assimilatum (Uhler). British Columbia, Wyoming. 
scoticum (Donovan). British Columbia, Washington, Oregon, Cali- 
fornia, Nevada, Wyoming (N. A., Europe, Asia). 
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Sympertrum semicinctum (Say). _Throughout the entire western area and many parts 
of North America. 
vicinum (Hagen). British Columbia. Washington (U. §.). 
Pachydiplax longipennis (Burmeister) (Libellula). Common. British Columbia, 
Washington, Oregon, Montana, Wyoming, California (N. A.). 

Leucorrhinia frigida Hagen. British Columbia (Canada, No. U. S.). 
glacialis Hagen. California, Nevada (U. S.). : 
hudsonica (Selys) (L. hageni Calvert). Alaska, British Columbia, the 

high mountains of California (No. U. S., Canada). 
nas eee: British Columbia, Washington, Oregon, Nevada 


proxima Calvert. British Columbia @Ues:). 
Dythemis fugax Hagen. New Mexico (Texas). 
veloc Hagen. California, New Mexico, Arizona (Texas, Mexico, Cent. 


Paltothemis lineatipes Karsch. California, Arizona, New Mexico (Texas, So. U. §., 


Brechmorhoga mendax (Hagen). California, New Mexico (Texas, Mexico). 
Pantala flavescens (Fab.). Cosmopolitan. Occurs throughout the country and the 
western area. 
hymenea (Say). California, Arizona, New Mexico (N. A., Cent. A., 8. A.). 
Tramea a Hagen. California, Arizona, New Mexico (U. 8., Mexico, Hawaiian 
s. 
onusta Hagen. California, Arizona, New Mexico (U. S., Mexico). 
Macrodiplax balteata (Hagen) (Tetragoneuria). New Mexico (So. U. S.). 


CHAPTER XV 
NEUROPTERA (Order)! 


(Neuron, a nerve; pteron, a wing) 
Dobson Flies, Mantispids, Ant Lions, Dusty Wings, Raphidids, Lacewings. 


This order originally included nearly all of the insect forms roughly 
designated as nervewinged, which was a convenient arrangement when 
the members were little known. 

The larve are flattened or thysanuriform with the bodies tapering to- 
wards both ends or somewhat larger anteriorly; partially hairy or spiny; 
six legs, and greatly enlarged, often sickle-shaped mandibles, for catching 
and puncturing the living prey. A few are aquatic, while the great majority 
are terrestrial and arboreal, and all are predaceous and ferocious in habits 
and appearance. Because of the benefit derived by the destruction of 
immense numbers of plant-infesting mites and insects, this order is dis- 
tinctly beneficial to mankind. 

The adults for the most part are rather small and fragile insects, varying 
in length from one-eighth of an inch to nearly two inches. The wings may 
be rather strong and leathery as in the dobson flies and mantispids and 
held flat on the back in repose, or they may be delicate and lace-like and 
held roof-like over the back as in the case of most of the members. Some 
of the adults are predaceous, while others appear to take no food at all. 
They are mostly day fliers, but many are attracted to lights at night. 

The order is a small one, and there is yet much life history work to be 
done in the Western States. 


KEY TO FAMILIES 


1. Prothorax as long or longer than the mesothorax and metathorax combined... 2 
Prothorax not so long as the mesothorax and metathorax combined.......... 3 


2. Front legs raptorial and greatly enlarged for seizing and holding prey........ 
Mantispide p. 154 
Front legs not raptorial or greatly enlarged................. Raphidiide p. 152 
8. Hind wings narrow at base and not folded like a fan when closed.............. 4 
Hind wings broad at base and with an anal area folded fan-like when at rest... . 
Sialide p. 152 


4, Wings with numerous veins and without powdery covering. ................. 5 
Wings with numerous veins and covered with a whitish powdery covering...... 
Coniopterygide p. 164 


1 1 A. epee “Synopsis of Waumavtera of North America.’”’ Smithsonian Miscl. 
Coll., 186 

N. Banks, ‘‘Keys to the Families and Genera of N. europtera.” Trans. Am. Ent. Soc., 
19, 1892, p. 335. “Catalogue of the Neuropteroid. Insects of U.S.” Am. Ent. Soc. Phil 
adelphia, 1907. 

-C. F. Baker, ‘‘Neuropteroid Insects.’”’ Invertebrata Pacifica, 1, 1905, p. 85. 

J. F. McClendon, aaron of Neuroptera.”’ Ent. News, 18, "1906, p. 116, 
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5. Antennes clavate or -knobbed. ... << <2 teyereis cee doe os ero ee 6 

Antenne not ‘enlarged terminally.®. . 2.) .. eee > en 7 

GsAntenn se) shontsnnses so och sd< 5s Sec OAR ee Sere eee Myrmeleonide p. 161 

Antonin ses Tom p aiaeyeiehs. 56:5.’ oe + Srab oye Stee ROMER eee gover eco oe Ascalaphide p, 163 

7. Antenne not pectinate in either sex; female without exserted vine SP aalentete 8 

Antennz of male pectinate; female with exserted ovipositor. . - Dilaridee 

8. Radius of fore wings with two or more sectors..............---ssweesseuuees 9 

Radius of fore wings with one radial sector.........-. OE Sh seb o 7 10 

9. Radius of fore wings with two sectors..... .............- Sympherobiide p. 157 

-Radius of fore wings with three or more sectors...........-.. Hemerobiide p. 155 

10. Radial sector of fore wings with definitive accessory veins...............+.++5 11 
Radial sector of fore wings without definitive accessory veins, but with marginal 

accessory veins...... Susie Sie to's etihe: eieieledel gid sarah La ae eke Sisyride p. 155 

11. Many of the transverse veins between the costa and subcosta forked.......... 12 


‘None of the transverse veins between the costa and subcosta forked.......... 
Chrysopide p. 158 


12. Humeral cross vein recurved and branched; first radio medial cross vein of hind 


Winger longitudinalins. scien aa ns crete ee ee ae Polystcechotidz p. 154 
Humeral cross vein not recurved; first radio medial cross vein of hind wings 


ELANSV ELSE wy. )aie)ecehsavhre myo oe stole’ ie ede toasto)<folap lata op ner A aeper een eee Berothide p. 155 


SIALIDZ. Sialids, Alder Flies, Corydalis, and Fish Flies. 

The members of this small family are placed in the order Megaloptera 
by some American and European authors and such an arrangement is 
undoubtedly warranted in a purely systematic work. The insects are the 
largest of the Neuroptera and the larve are ferocious aquatic predators 
which lurk under the stones of rather swift streams and capture everything 
alive that they are able to overcome. The adults are gray with clouded 
wings and the males of some species have long horn-like mandibles giving 
them a most formidable appearance. The most famous member is the 
Eastern dobson fly, Corydalis cornuta (Linn.), which is 75 mm. long to the 
tips of the folded wings. This species does not appear to occur west of 
the Rocky Mountains. Corydalis cognata Hagen is nearly as large, measur- 
ing 60 mm. in length. It is reported from Arizona, New Mexico, and 
Texas. 


The California dobson, Neohermes californicus (Walker) (Chauliodes), is much the 
same color as the Eastern dobson, but is only 43 mm. long. It is quite common in the 
regions of Lake Tahoe and Yosemite valley in the High Sierras of California and Nevada. 

Chauliodes filicornis Banks occurs in Arizona; C. disjunctus Walker, in British Co- 
lumbia; and C’. minimus Davis, in California. 

Sialis fuliginosa Pictet is recorded from the Western States; S. infumata Newman, 


“Aas eae California (U. 8.); and S. nevadensis Davis (S. morrisoni Davis), from 
evada, 


RAPHIDIIDE.! Raphidids, Serpent Flies, Snake Flies. 
The members of this interesting family are placed in a separate order, 
Raphidioidea by many modern systematists, but are retained in the Neu- 
me Pate ‘Syn. Neuroptera N. A.” ee aa Miscl. Coll., 1861, p. 194. 


N. Banks, Trans. Am. Ent. Soc., 37, 1911, 
The members of this family are placed i in the seh as Raphidides by Handlirsch. 
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roptera here because of the close relationships with the other families. The 
larvee are long and flattened with almost black shining head and prothorax 
of the same width, narrow neck-like mesothorax and metathorax, and 
wider abdomen which tapers anteriorly and posteriorly and is mottled 
reddish and grayish in color. The legs are short, but serve to drag the 
large bodies around effectively. The length varies from one-half to nearly 
one inch. The young are rather formidable in appearance and are usually 
found under the bark of forest, ornamental, and fruit trees, where they 
feed largely on injurious caterpillars and various stages of the bark beetles 
and other wood-boring insects. The resemblance to certain beetle larve 
has led to much confusion on the part of students as to their identity. 
Pupation occurs under the bark, the more or less active pupa or nymph 
never being enclosed in a cocoon. The adults are known as raphidids, 
serpent flies, or snake flies, and are characterized by having clear, many 


LDL SS ale ti ems 
mene ia peri gs A 
gone rT ieee 


Fia. 82.—The indistinct raphidia, Raphidia oblita Hagen. Adult female and larva. 


veined wings held roof-like over the back in repose, large flattened head 
with long slender antennz, long slender prothorax, and a long tail-like 
ovipositor in the females. The color consists mostly of shades of brown 
and dark red with pale abdominal rings. The size varies from 12. to 25 
mm. to the tips of the folded wings. 


There are two genera, Raphidia and Inocellia. The former is characterized by having 
three ocelli while the latter has no ocelli. 

The common raphidia, Raphidia adnixa Hagen, is rufous or brownish, and from 
15 to 22 mm. long. It occurs in Oregon, California, and Nevada. 

The large serpent fly, Raphidia assimilis Albarda, is 25 mm. long and mostly pale 
brown, with the head, dorsal posterior spot on the prothorax, and the dorsum of the 
abdomen black. It is reported in California, Nevada, and British Columbia, and 
probably inhabits the intervening territory. 

The indistinct raphidia, Raphidia oblita Hagen (Fig. 82), is a small or medium sized 
species 15 mm. long and dark brown in color. It is a common form along the coast of 
_ Northern California and of Oregon. 

The occult raphidia, Raphidia occulta Banks, is a rather large, polished dark brown 
species 15 to 20 mm. long, and common in California, Nevada, Arizona, and New 

exico. 
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The Arizona serpent fly, Raphidia arizonica Banks, has the prothorax mostly black. 


It occurs in Arizona. ; : : ‘ 
The bicolored serpent fly, Raphidia bicolor Albarda, is a common form in California, 

Nevada, New Mexico, and Colorado. ‘ ‘ ; : 
Raphidia astuta Banks and R. distincta Banks are Californian, while the minute 

raphidia, R. minuta Banks, occurs in Arizona and New Mexico, _ f cee tate 
The stigmatic snake fly, Inocellia inflata (Hagen) (Raphidia), is easily distinguished 

by the dark body, absence of ocelli, and the prominent short black pterostigmas of the 

wings. It varies considerably in size ranging from 15 to 23 mm. in length. The western 

species have been taken in the Lake Tahoe Region of California, and Nevada. 
Inocellia hageni Albarda and J. longicornis Albarda also occur in California. 


MANTISPIDZ.! Mantispids. : 
This is one of the small families of the Neuroptera, the members of whic 
are easily recognized by their mantid-like forms. The chief characteristics 
are the leathery wings held flat over the body in repose, the short some- 


ij aN 
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Fie. 83.—The western mantispid, Climaciella brunnea Say occidentis (Banks). 


what clavate antenne, the long slender prothorax, and particularly the 
large raptorial front legs for seizing and holding the prey which is eaten 
alive. The larve are known to feed on spiders’ eggs. 

The adults occur in the grasses during the summer and fall and prey 


upon living insects and small animals. The life histories of the western . 


species are unknown. 


The western mantispid, Climaciella brunnea Say occidentis (Banks) (Mantispa) (Fig. 83), 
is our commonest. species. It is yellow and black or brownish with fuscous wings. 
The length to the tips of the folded wings averages about 22 mm. The variety occurs 
in Washington, Oregon, California, Nevada, Colorado, and probably the other States 
west of the Rocky Mountains. It is replaced in the Eastern and Southern States by the 
species C’. brunnea (Say) which differs little from the western form. ; 

Mantispa interrupta Say occurs in New Mexico and the Eastern States. M. sayi 
Banks is southern, inhabiting Arizona, Texas, and Florida. M. brevicollis Banks lives 
in the Sierra mountains of California and Nevada. 

Mantispiella pulchella Banks is native of Utah; and M. scabrosa Banks is reported 
from New Mexico. 

The marked mantispid, Symphasis signata Hagen, somewhat resembles the western 
mantispid. It occurs in Southern California, Arizona, and New Mexico. 


POLYST@CHOTIDZE. The Large Lacewings. 
The giant lacewing, Polystechotes punctatus (Fabr.) (Semblis, P. neb- 
ulosus Fabr., P. irroratus Say, P. stictus Burm., P.: validus Walk.), is our 


1H. Hagen, “Syn. Neuroptera N. A.” Smithsonian Miscl. Coll., 1861, p. 207. . 


N. Banks, Trans. Am. Ent. Soc., 24, 1897, p. 23. Proc. Ent. Soc. Wash., 5, 1903, p. 
239; 14, 1912, p. 178. ; 
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largest neuropterid. The adults are 30 mm. long to the tips of the wings 


and the expanse from 40 to 75 mm. . It is very hairy, blackish, with large 


' broad wings marked with many dark spots and with three longitudinal 


lines on the prothorax. Very little is known concerning the larval stages 
of this conspicuous species. It occurs throughout much of North America 
and is known in British Columbia, Washington, Oregon, California, Ari- 
zona, and New Mexico in the west. 


BEROTHID. 

Lomamyia texana Banks (Berotha occidentalis Banks) is a brown and 
yellow species from 9-12 mm. long occurring in California, Arizona, Nevada, 
New Mexico, and Texas. 


SISYRIDZ. Spongilla Flies. 

Sisyra vicaria Walker (S. umbrata Needham) has the body yellow and 
brown and the wings brown with an expanse of from 11-13 mm. It is 
generally distributed throughout the United States east of the Rocky 
Mountains. In the west it is reported only from British Columbia. The 
larvee are parasitic in fresh water sponges. 


HEMEROBIIDZ.! Hemerobid Brown Lacewings. 

The members of this family differ considerably and there is some con- 
fusion as to their proper constitution. In this work the family is used in 
its broader applications. The larve of a few species are aquatic, but by 
far the great majority are aérial. The adults are in.a few species, quite 
large, larger than any of the Chrysopide, but for the most part they are 
small, fragile insects with brown bodies and usually brown mottled and 
hairy wings which are folded rooflike over the body when at rest. They 
have a slow irregular flight and are most often observed on dull days or in 
the dusk of evening and some are attracted to lights at night. The larve 
are predaceous upon many kinds of mites, aphids, and scale insects, and 
are often important in reducing the numbers of the latter in orchards. 
The predaceous land forms are much like the chrysopid larve, but are 
usually darker in color, with more slender bodies and smaller head and 
mandibles. The writer has found them most abundant among the egg 
masses and young of the scale insects known as mealybugs, wherever they 
occur outside or in greenhouses. Pupation of the species studied occurs 
in a thin white silken cocoon. The winter is passed in the larval and pupal 
stages. 


The brown boriomyia, Boriomyia brunnea Banks,” is straw-yellow without markings. 
The writer has specimens from Lake Tahoe, California. 

The Colorado boriomyia, Boriomyia coloradensis (Banks), is yellow and brown with 
pag Si ra 16 to 17 mm. It'occurs in California, Arizona, Nevada, Colorado (Al- 

rta 


1H. Hagen, ‘Syn. Neuroptera. N. A.” Smithsonian Miscl. Coll., ate p. 198. 
“Mon. Hemerobiide of N. A.” Proc. Boston Soc. Nat. Hist., 1889, pp. 250, 2 
A eae Trans. Am. Ent. Soc., 24, 1897, p. 24; 32, 1906, p. 21; 34, 1908, D. 260; 37, 
- 
R.P. Currie, Proc. Ent. Soc. Wash., 6, 1904, pp. 79, 81. 
J. G. Needham, Buls. 47 N. Y. State Mus., 1901; 86 N. Y. State Mus., July 1905. 
Roger C. Smith, “Life one eat Stages ‘of Some Hemerobiids and Allied Species.” 
Ann. Ent. Soc. Am. , 16, p. 129, 
: oN Banks, “Syn, of Species a bali ” Trans. Am. Ent. Soc., 32, 1906. p. 37. 
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The dark boriomyia, Barone disjuncta (Banks) (Hemerobius), is a dark species, 
the wings clouded with distinct dark markings; 8 mm. long; and a wing expanse of 21 
mm. It is found in British Columbia, California, Nevada (Eastern U. S., Rae aa 

Boriomyia posticata Banks occurs in Utah; B. pretiosa Banks, in Colorado; 
schwarzi (Banks), in Arizona and New Mexico; and B. transversus. (Banks), i in en 
and Colorado. 


The genus Hemerobius is a large one which includes some important 
members. 


The Pacific brown lacewing, Hemerobius pacificus Banks! (H. pallescens 
Currie), is the best known western species and among the largest, being 
10 mm. long. The oval white or pale amber eggs are 0.9 x 0.4 mm. and 
have a finely reticulated surface. They are laid on the lower sides of the 
leaves and in the cracks of the bark. The newly hatched larve are first 
pale white, but become darker. After the second molt they are dull amber 
with dark body markings. The body is then spindle-shaped, 6-8 mm. long, 
and with 3 jointed antenne and sucker at the posterior end for anchorage. 
The third molt occurs at full development within the thin cocoon-like pupa 
case which is about 5 mm. long. The adults vary from pale to dark brown; 
black eyes; the wings heavily clouded with brown; the body and wings 
clothed with short fine hairs. This species has a wide western distribution 
being known to occur in Alaska, British Columbia, Washington, Oregon, 
California, Arizona, and New Mexico. The hosts are chiefly red spiders 
such as the European red mite, the common red spider, two-spotted mite, 
the six-spotted mite; and others. It has been observed feeding on the rosy 
apple aphis, green apple aphis, hop aphis, mealy plum aphis, ie aphis, 
green peach aphis, cotton aphis; and many other species. 


Hemerobius alpestris Banks. Colorado. 
cockerellt Banks (H. caudelli Currie). Body yellow, wings brownish. 
British Columbia, New Mexico. 
conjunctus Fitch (H. ‘glacialis Nae H. pinidumus Fitch, H. venustus 
Banks). British Columbia (U. S.). 
dorsatus Banks. Colorado. 
hesperus Banks. A brown species, the wings beautifully marked with 
definite brown spots. Length 8 mm. to tips of wings. Yosemite 
Valley, California. 
humult Linn. (H. castanea Fitch, H. tutatrix Fitch, H. gossypii Ash- 
mead). A common American species recorded in British Columbia. 
hyalinatus Fitch (H. canadensis Banks, H. kootenayensis Currie). British 
Columbia (No. U. 8.). 
kokaneeanus Currie. British Columbia. 
mestus Banks (H. bistrigatus Currie, H. dyart Currie). A pretty "reddish 
or rusty brown species with the wings clouded towards tips. Length 
15-17 mm. A common species in British Columbia, Washington, 
Oregon, California, Nevada, Colorado, Arizona, New Mexico. 
nevadensis Banks. Lake Tahoe Region of ‘California and Ni evada. 
simplex Banks. Arizona. 
Megalomus latus Banks. Arizona, New Mexico. 
minor Banks. Lake Tahoe Region of California and Nevada. 
mestus Banks. New Mexico. 
The members of the genus Micromus are chiefly aphidophagous and are represented 
in the west by the following species: 


1N. Banks, Trans. Am. Ent. Soc., 24, 1897, p. 24. Orig. dese. 
H. J. Quayle, Bul. 234. Cal. Agr. "Exp. Sta., M912, p. 516. 
G. F. Moznette, Jour. Hc. Ent., 8, 1915, p. ’350. 
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Micromus angulatus Steph. A brown mountain species. Colorado (U. S., Europe). 
‘lee che Hagen. Common in British Columbia, California, Nevada, 
New Mexico, and probably in other Western States (U. S8.). 
variolosus Hagen. Washington, California, Arizona, New Mexico, Colorado. 


SYMPHEROBIIDZ. Sympherobid Brown Lacewings. 

The genus Sympherobius! contains a number of species which are ef- 
fective predators on mealybugs, Pseudococcus spp., serious pests to citrus 
and deciduous trees and vines in California. They also feed on other small 
insects and on mites. 2 


{ 


Fie. 84.—The slender brown lacewing, Sympherobius angustus (Banks). A, larva; B, adult; 
C, head of adult; D, E, dorsal and ventral aspects of the head of the larva—a, antenns; 
b, mandibles; c, labial palpi; d, maxillary palpi. 


The slender brown lacewing, Sympherobius angustus (Banks) (Hemero- 
bius)? (Fig. 84), is perhaps the most beneficial western species. As the 
common name implies, it is a slender form, brown throughout, although 
most of the members of the genus are of a similar color. It is a small spe- 
cies averaging 6 mm. in length to the tips of the folded wings. The small 


ae Banks, “‘Key to Species of Sympherobius.” Trans. Am. Ent. Soc., 37, 1911, 


p. 
aN Banks, Trans. Am. Ent. Soc., 30, 1904, Bs 102. Orig. dese. 
E. O. Essig, P. C. Jour. es 2; 1910, p. 143 
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white eggs are laid singly near the hosts and hatch into spindle-shaped, 
dull slate-colored larvz with reddish brown legs and mouth parts. When 
mature they are from 5 to 6 mm. long. An oval thick white cocoon is 
formed in which to pupate. There are many generations a year. The 
larve vigorously devour the eggs and young of the citrus, Baker’s, the 
citrophilus, and other mealybugs, and would perhaps be an important 
natural enemy of these pests were it not for the fact that they are kept well 
in check by the hymenopterous parasite, Jsodromus icerye Howard, which 
attacks the larve and emerges from the pupx. The writer has noted 
from 50% to 80% parasitism in Southern California. The species has been 
recorded from Southern California, Arizona, and New Mexico. 


The California brown lacewing, Sympherobius californicus Banks, greatly resembles 
the slender brown lacewing in appearance and habits. It is abundant in the central 
and southern parts of California and also occurs in Nevada. It is also parasitized by 
Tsodromus icerye Howard, and by a pteromalid and a cynipid.? 

The Arizona brown lacewing, Sympherobius arizonicus Banks, occurs in Arizona. 

Barber’s brown lacewing, Sympherobius barbert Banks, is a very small species from 
3.5 to 5 mm. long, with almost transparent wings. It occurs in California, Nevada, 
Arizona, and New Mexico, and is a mealybug predator. 

Sympherobius bifasciatus Banks. Colorado. 

perparvus (M’Lachlan) (H igidtevil is a small species inhabiting South- 
ern California, Arizona, and New Mexico. 

pictus (Banks) (Hemerobius). A dark form with brown wing bands. 
Colorado. . 

umbratus (Banks) (Hemerobius). A shining dark brown species with 
front wings uniformly dark brown and hind wings almost hyaline. 
It is a small species only 3.5 mm. long. Arizona and New Mexico. 


CHRYSOPID.” Green Lacewings, Aphis Lions. 

Of all the Neuroptera the green lacewings or aphis lions are perhaps the 
best known because of their striking beauty, abundance, and beneficial 
habits. The larve are flat, thysanuriform, with elongated bodies tapering 
towards both ends.. The head bears a pair of conspicuous double sickle- 
like jaws which are used to capture, puncture, and extract the body juices 
of the living prey. The color is yellowish or grayish, mottled with red or 
brown. When mature the length averages from 6 to 10 mm. and the width 
is usually about one-fourth the length. Pupation takes place in an ex- 
quisite globular white parchment-like cocoon from 2 to 3.mm. in diameter 
which is hid away in cracks and crevices of or under the bark of trees or 
in any sheltered place. The adult cuts open a small lid at the top which 
_ swings back on a small part acting as a hinge or it may be removed en- 
tirely upon emergence. The green lacewings, or golden eyes as some are 
also called, are beautiful, delicate pale or bright green insects, 15 to 20 mm. 
long, with the daintiest green lace-like wings. They are common through- 
out the spring, fall, and summer, and some individuals no doubt hibernate in 
the warmer regions, although the winter is normally spent in the pupa stage. 

The smiall greenish or pearly white oval eggs 0.5 mm. long are suspended 

1H.S. Smith, Monthly Bul. Cal. State Dept. Agr. 6, 1917, p. 109. 

2H. Hagen, “Syn. Neuroptera of N. A.” Smithsonian Miscl. Coll., 1861, p. 210. 

N. Banks, “A Revision of the Nearctic Chrysopide.”’ Trans. Am. Ent. Soc., 29, 
1903, p. 137, also 34, 1908, p. 259. 


Roger C. Smith, “The Biology of the Chrysopide.” Memoir 58, Cornell Univ. Agr. 
Exp. Sta., June 1922. 
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in the air on long hair-like stalks which are from 5 to 10 mm. long (Fig. 
86). They are attached singly or in large numbers to leaves, small twigs, 
or to any suitable object, and are always a source of wonder to those who 
discover them for the first time. 

The adults appear in early spring and again in the fall indicating the 
maximum numbers of adults at these seasons, although breeding appears 
continuous throughout the summer, there being from five to six generations 
a year. The adults appear to take no food. The larve, however, make 
up for this deficiency in their parents by an enormous appetite which can 
be appeased only by from 200 to 400 aphis or similar insects before reach- 


Fig. 85.—The California green lacewing, Chrysopa Galiporaies Coq. Lava and adult. 
_ (After Quayle.) 


ing full development. Because of their fondness for aphis they are known 
by the appropriate name of aphis lions. Besides aphis they also devour 
with equal satisfaction, orchard mites, thrips, leafhoppers, psyllids, scale 
insects, small caterpillars, grubs, and like most insect predators are cannibal- 
istic. In other words they stop short of nothing which they can capture 
and pierce with their wicked jaws. They are on the whole very beneficial 
and would be more effective if they were not in turn devoured by other 
predaceous larve such as the ladybird beetles and more particularly held 
in check by certain hymenopterous parasites. 

Banks recognizes six genera of which four occur'in the west. The genus 
Chrysopa however embraces nearly all of the species most of which are 
thought to be a single species by students unfamiliar with the family. 

The California green lacewing, Chrysopa californica Coquillett 1 (Figs. 
85, 86), is by far the commonest western species, being to the west what the 
golden eye or lacewing, Chrysopa oculata Say, is to the east. The former 
meets the latter at the summits of the Rocky Mountains and in New 
Mexico, although it is best known along the Pacific Coast from Washington 
to California, and also in Nevada, Arizona, New Mexico, Texas, and Lower 
California. It is a pale or bright green species with a conspicuous yellow 
longitudinal stripe on the dorsum. The length varies from 9 to 14 mm. 


1D. W. Coquillett, Ann. Rept., State Bd. Hort., Cal. 1890, p. 288. Orig. desc. 
VY. L. Wildermuth, Jr. Agr. Research, Washington, D. C., 6, No. 14, July 1916, p. 515. 
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The dark-lipped lacewing, Chrysopa rufilabris Burmeister (C. repleta Walk., C. at- 
tenuata Walk., C. noveboracensis Fitch, C. citri Ashm.), is smaller than C. californica 
Cog. It occurs in Southern California, Arizona, New Mexico, and in the southern and — 
eastern parts of the United States. ? : : , 

The chlorophane lacewing, Chrysopa chlorophana Burmeister (C. latipennis Schneider, 
C. zanthocephala Fitch, C. bipunctata Fitch, C. transmarina Hagen), is much like the 
eastern, C. oculata Say, with shorter black marks under the eyes and green veinlets. 
It occurs in Oregon, Colorado, Arizona, New Mexico, and in Canada and elsewhere in 
the United States. : ; 

The Colorado green lacewing, Chrysopa coloradensis Banks, is often confused with the 
California green lacewing. It is 14-17 mm. long, and is pale green with pale reddish 
stripes on the sides of the thorax. The known distribution is Washington, Oregon, 
California, Colorado, Arizona, and New Mexico. 


cz 


$ eo. 
Fic. 86.—Eggs of the California green lacewing, Chrysopa californica Coq. 


The red-headed lacewing, Chrysopa majuscula Banks (C. erythrocephala Banks), is a 
pale yellowish form with reddish head and blackish abdomen. It overlaps with the 
California and Colorado lacewings in Washington, Arizona, New Mexico, and California. 

Other western Chrysopide are: 

Chrysopa arizonensis Banks. An angular red line on the head easily separates it. 

Arizona and New Mexico. 

assimilis Banks. Green, head reddish-yellow, small, black veinlets. Oregon. 

chi Fitch. New Mexico (Eastern U. S.). 

cockerelli Banks. New Mexico. 

excepta Banks. New Mexico. 

explorata Hagen. New Mexico. 

externa Hagen. Southern California, Arizona, New. Mexico. 

furcata Banks. California, New Mexico. 

furculata Banks. Southern California. 

pond Banks. A large yellowish-green species. Yosemite Valley, Cali- 
ornia. 

tnjusta Banks (C. marginalis Banks). A yellowish-green species 14 mm. 
long, most of the cross veinlets of the forewings margined brown. 
Southern California. 

lineaticornis Fitch (C. puncticornis Fitch). Western States. 

luctuosa Banks. New Mexico. 

nania Banks. Arizona. 

nigricornis Banks (C. colon Fitch). Colorado to the Atlantic Ocean. 

oculata Say (C. euryptera Burm., C. illepida Fitch, C. omikron Fitch, C. 


fulmbucca Fitch, C. mississippiensis Fitch). New Mexico (United States 
and Canada). 


placita Banks. Colorado. 
pleuralis Banks. Colorado. 
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_Chrysopa plorabunda Fitch (C. pseudographa Fitch, C.robertsoni Fitch, C. dlinoi- 
ensis Shimer). Colorado, New Mexico (Eastern Was.) 
schwarzi Banks. Head and thorax red and yellow with dark markings; 
legs, abdomen and wing veins green. Arizona, New Mexico. 
separata Banks. Colorado, New Mexico. 
Allochrysa arizonica Banks. Arizona. 
Chrysopiella pallida Banks. Pale yellow, New Mexico. 
sabulosa (Banks) (Chrysopa). Green with black markings, divisory 
veins of the 3rd cubital black. Arizona, New Mexico, Colorado. 

Eremochrysa californica Banks. Brown and reddish with cross veinlets mostly brown. 
8mm.long. California. 

fraterna (Banks). Yellowish with brown markings. 12 mm. long. 
California, Nevada, Colorado, New Mexico. 

punctinervis M'Lachlan. Yellow ish marked brown and red. 9-11 mm. 
long. Common in the arid regions of Southern California, Arizona, 
New Mexico, and Colorado. 

Mecthoahra californica Banks. A large dark form with body dark brown, antenne 
black and brown veins. Length 12-14 mm. Central Coast Region 
of California. 

Meleoma innovata (Hagen) (M. mexicana Banks). New Mexico (Mexico). 

Banks. Arizona. 
verticalis Banks. Pale green, wing expanse 35-38 mm. British Columbia, 
ee oie, New Mexico. Will undoubtedly be found in other Western 
tates. 


MYRMELEONIDZ.! Ant Lions. ; 

The larve known as ant lions are ugly, ferocious looking creatures which 
lie concealed at the bottoms of exquisitely formed funnel-shaped pits, with 
only their long sickle-like, 
toothed jaws extending up- 
wards ready to snap any un- 
fortunate victim which blindly 
stumbles over the treacherous 
sliding brink of the sand 
crater. Because of their rov- 
ing habits, ants are the com- 
mon prey, so that the name 
“ant lions” has become at- 


tached to these more alligator- Fic. 87.—Cross section of the funnel-shaped pit, show- 

. : ing the larva of the ant lion concealed in the sand 
like terrors, which are also beneath with only the long sickle-shaped jaws or 
known to many boys as doodle mandibles protruding at the bottom. 


bugs. The small pits may be 
widely scattered or they may occur in such great numbers as to encroach 
upon each other (Fig. 87). They vary in size with the growth of the 
young. The larger ones may attain a diameter of 144 inches and about 
an equal depth. They are formed by throwing sand with a violent 
backward snap of the head and jaws during which operation the body 
is turned around and round at the bottom to give the circular form. 
This interesting procedure may be witnessed when the ant lions throw 
sand to confuse and drag down insects struggling on the steep slopes in a 
vain attempt to escape destruction at the bottom. The larve are short 


1H. A. Hagen, “Syn. Neuroptera of N. A.” Smithsonian Miscl. Coll., 1861, p. 225. 
N. Banks, ‘‘Classification oe N. A. Myrmeleonide.” Can. Ent., 31, 1899, p. 67. Trane. 


ae gin Soc., 30, 1904, p. 104 


P. Currie, “yu Myrmeleonide of Arizona.” Proc. Ent. Soc. Wash., 5, 1903, p. 272. 
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with round plump bodies, narrow head and prothorax, and long piercing 


mandibles. The length of the body may become 10 mm. or more when ~ 


full growth is attained (Fig. 88, C). The surface is clothed with long, stiff 
spine-like hairs which help to ‘anchor the bodies in the sand which is so 
admirably matched in color. In scooping out the bottoms of the pits one 


must look carefully to find the larve because of the covering of sand parti- 


cles held by the body hairs and the similarity in coloration. When full 
grown the larve construct rude silken cocoons in the sand and pupate at 
the bottoms of the pits. The mature insect would never be suspected by 
the uninitiated of ever having arisen from such a vicious larva, for they 
are most unassuming, frail, and even delicate insects with long slender 
bodies, short clubbed or knobbed antennez, and two pairs of long, thin, 
delicate, many-veined wings which usually have many or few dark spots 
(Fig. 88). In flying they have a slow hesitating gait and do not spend 
much time on the wing. The eggs are deposited directly in the sand and 
a pit begins to form and grow as soon as they hatch and the larve develop. 


List oF WESTERN SPECIES 


Paranthaclisis aichatese (Hagen) (Acanthaclisis). Arizona. 
hageni (Banks). Arizona, New Mexico. 


Myrmeleon Gp naa (M. rusticus Hagen). Arizona, New Mexico (U. S., 
ent. 
distans Banks. Southern California. r 
diversus Hagen. Wyoming. 
exitialis Walker. California. 
immaculatus De Geer. Arizona (U. S.). 
occidentalis Currie. Washington, Oregon, California, Utah 
Colorado, Arizona, New Mexico (So. U. S.). 


Psammoleon Gere: ns (P. tngeniosus Hagen, P. sinuatus Gurney Arizona, 
olorado 
inscriptus (Hagen). New Mexico (Texas). 
Glenurus snowi Banks. Arizona. 
Dendroleon bein (Say) (D. ocellatus Burm., D. nigrocinctus Ramb.). Arizona, 


speciosum Banks. Colorado. 
Eremoleon macer Hagen. Arizona. 


Hesperoleon + abdominalis (Say) (Myrmeleon juvencus Bees, M. salvus Hagen, Brachy- 
nemurus). Arizona, New Mexico (U. 8.). 
assimilis (Banks). Oregon, California (U. S.). 
blandus (Hagen). Idaho, Nevada, Wyoming, New Mexico. 
brunneus (Currie) (B. centralis Banks). Arizona, New Mexico, Colorado. 
carrizonus (Hagen). Arizona 
coquillettt (Currie) (Fig. 88 8B). California, Arizona, New Mexico. 
onan e me New wot ). Washi 
erox (Walker peregrinus Hagen ashington, Oregon, California, 
Nevada, Arizona, New Mexico, Colorado. : r 
hubbardi (Currie) (B. cockerelli Banks, B. nubeculipennis Currie). Ari- 
zona, New Mexico. 
maculosus (Banks). California. 
minusculus (Banks). California, Arizona. 
niger (Currie). Arizona. 
nigrilabris (Hagen). Arizona, New Mexico, Wyoming, Colorado. 
panledias (Banks). Arizona. 


1N. Banks, ‘Key to N. A. Species of Brachynemurus.” Trans. Am. Ent. Soc., 25, 


1898-9, p. 205. 
N. Banks, ‘‘The Genus Brachynemurus.” Ent. News, 24, pp. 63-66, 1913. 
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_ Hesperoleon papago (Currie). So. California, Arizona. 

pulchellus (Banks). California. 
quadripunctatus (Currie) (Fig. 88, A). California, Nevada, Arizona 
sackent (Hagen). So. California, Arizona, New Mexico, Colorado. 
singularts (Currie). Arizona. 
tenuis (Banks). New Mexico. 
texanus (Banks) (B. intermedius Currie). Arizona, New Mexico. 
tuberculatus (Banks). Arizona, New Mexico (Cent. Am.). 
versutus (Walker). Colorado, New Mexico. 
yavapat (Currie). Arizona. 

Clathroneuria barberi (Currie) (Brachynemurus, Scotoleon). Arizona. 
delicatulus (Currie). Arizona. 
longipalpis (Hagen). California, Nevada, Arizona, New Mexico. 
pusillus (Currie). Arizona, New Mexico. 
schwarz (Currie) (Brachynemurus). Arizona. 

Calinemurus fuscus Banks. Arizona. 

Cryptoleon henshawi Hagen (Maracanda). Washington, Oregon. 

Maracandula bellula Banks (M. pygmeus Currie). California, Arizona. 


en ee 


Fig. 88.—Ant lions. A, adult of Hesperoleon quadripunctatus (Currie); B, adult of H. co- 
quillettt (Currie); C, larva. 


ASCALAPHIDE.! Ascalaphids. 
The larve resemble those of the ant lions, but lie on the surface or are 
partly covered with dirt and do not dig a pit. 


Neuroptynz furciger M’Lachlan. Arizona. 
Ululodes albifrons (Banks) (Ulula).. Arizona. 
arizonensis Banks. Arizona. 


1H, W. van der Weele, “‘Ascalaphiden Monographisch Bearbeit.” Coll. Zoél. du 
Baron Edm. Lonchamps. Fas. 8, Bruxelles, 1908. 
\ 
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CONIOPTERYGIDZ.' Dusty Wings, Mealy Wings. 

The dusty wings, so called because of the presence of fine powdery wax — 
on the wings, are obscure, mostly minute insects, scarcely more than one- — 
eighth of an inch long. The adults hold the wings roof-like over the bodies — 
when in repose. ‘The larve are small, chrysopid-like, and predaceous on ~ 


Fie. 89.—Hagen’s dusty wing, Conwentzia hageni (Banks). Egg, larva, pupa, and adult. 
(After Quayle.) 


small insects and mites. They are often present in sufficient numbers to 
’ be a factor in controlling the red spiders in particular. All stages are — 
arboreal in habits and are most often taken from trees and shrubs. 

The narrow dusty wing, Coniopteryx angustus Banks, is yellow or dark 
brown with dark abdomen, dark and mealy wings, and 3 mm. long. The © 


1N. Banks, Proc. Ent. Soc. Washington, 8, 1906, p. 82. 
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| larvee feed chiefly on the eggs, young, and adults of the common red spider. 
| The species occurs in Southern California and Arizona. 

|  Hagen’s dusty wing, Conwentziahageni Banks! (Fig. 89), is by far the 
' most abundant and important member of this family in the west. The 
eggs are oval, pinkish or yellow, 0.6 mm. long with hexagonal reticulations 
on the surface. They are laid on the leaves and twigs among the colonies 
of mites. The larve are pale whitish or yellow with reddish, brown, or 
dark markings on the body, and somewhat resemble small chrysopid larvae. 
They attain a length of 3-to 4 mm. and are quite active, crawling freely 
about among the living hosts which are readily devoured. When mature 
they spin a thin cocoon in which pupation occurs. Hibernating larve 
spin extra heavy cocoons for winter protection. There are several genera- 
tions during the summer. The adults are mostly brown with black heads 
and mealy white wings which are fringed with minute cilia on the margins. 
The length varies from 3.5 to 4mm. The species is common throughout 
California and probably has a wide distribution in the west, inasmuch as 
it is generally found throughout the entire country. It is most abundant 
during August, September, and November, when the common red spider 
is also most numerous. The species is valuable as a destroyer of red spiders 
including many species, chief of which are the common red spider, the two- 
spotted mite, the yellow mite, and the European red mite. 


Fitch’s dusty wing, Malacomyza fitcht (Banks) (Coniopteryx), has the head and thorax 
brownish and the abdomen yellowish above and reddish beneath; pale legs; light gray 
wings with long marginal cilia; 2.5 mm. long. It occurs in Colorado and Kansas. __ 

The mealy wing, Malacomyza farinosa Banks, greatly resembles Fitch’s dusty wing, 
but has short cilia on the wing margins. It ranges from the San Francisco Bay Region 
into Southern California. ‘ : : 

The dark dusty wing, Parasemidalis flaviceps Banks, is 3.6 mm. long and is yellowish 
with dark mealy wings. It occurs in Southern California. 


1H. J. Quayle, Bul. 234, Cal. Agr. Exp. Sta., 1912, p. 506. 
The genus is also spelled Convenézia in error. 


CHAPTER XVI 
PLECOPTERA (Order)? 


(Plecos, plaited; pteron, a wing) 
Stoneflies 


The members of this widely distributed order are fairly large aquatic 
insects with simple metamorphosis and primitive biting mouth parts. The 
adults have four membranous wings, the hind pair in most genera being 
much larger than the fore pair and folded in plaits over the abdomen when at 
rest; long tapering many-jointed antenne; and long many-jointed caudal 
filaments or cerci, which are, however, much reduced and but one-jointed 
in the Nemouride. They are as a rule poor fliers and are usually found 
resting on the rocks, trees, and plants near the streams in which the larve 
live. The eggs are laid in masses in the water and the dark, depressed 
larvee which live under the stones in fresh running streams, have long 
many-jointed antenne and caudal sete much like the adults. Some 
forms also have three pairs of external gills on the thorax, a pair behind 
each pair of legs. They are predaceous on other aquatic insects, and when 
full grown crawl out on stones or on the land for the last molt and trans- 
formation to the adult form. 

The stoneflies as a whole are of no importance except that the larve are 
a source of food for fishes. The adults of a few species feed upon the buds 
and leaves of trees and shrubs growing along or near the banks of streams. 
Three of these occur in the west and are the only species herein described. 
There are many western species which are listed alphabetically under the 
families. 

The black-winged stonefly, Tenipoteryx nigripennis Banks,” an entirely 
black species 9 mm. long, and 7’. banksi Needham and Claassen (7'. pallida 


1 Nathan Banks, Trans. Am. Ent. Soc., 19, pp. 329-330, 1892; 22, pp. 313-314, 1895, 
24, pp. 21-22, 1897; 25, pp. 200-201, 1898-9: 26, pp. 240-245, 1899-1900; 30, pp. 98-99; 
1904; 34, pp. 255-257, 1906, 37, pp. 335-337, 1911. Can. Ent. , 38, pp. 335-338, 1906; 
39, pp. 325-330, 1907. Psyche, 12, pp. 55-57, 1905. 

Luey Wright Smith, “Studies in N. A. Plecoptera. ” Trans. Am. Ent. Soc., 48, pp. 
4338-489, 191 

Ape Needham and P. W. Clanseet “N. A. Species of Acroneuria.”’ Can. Ent., 54, 
pp. 249-255, 1922. “Monograph N. A. Plecoptera.’”’ Thomas Say Foundation, Ent. 

‘oc. Am 25. 

i P. W. bien “New Species of N. A. Plecoptera.”” Can. Ent., 55, pp. 257-263, 281- 
92, 1923. 

C. wes Morphology, Anatomy and Ethology of Nemoura. Bul. Lloyd Library, 23, 
pp. 1 

The writer is ‘greatly indebted to J. G. Needham and P. W. Claassen for permitting him 
to review the page proof of their ‘‘Monograph of the Plecoptera of North America’”’ 
which was being published by the Say Foundation of the Entomological Society of America. 
This has allowed the incorporation of the proper nomenclature, distribution, keys to 
families and other information regarding the western species listed. 

2B. J. Newcomer, Jour. Agr. Research, Washington, D. C., 13, p. 41, 1918. 
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Banks), a brown species 12 mm. long with pale wings, are abundant in 


- Washington, and the former also occurs in Utah and Colorado. The 


adults of these two species have been observed feeding on the foliage of 
alder, maple, wild rose, shad bush, thimbleberry, and willow growing along 
the streams and rivers. 

The salmon fly, Teniopteryx pacifica Banks! (Fig. 90), is a black species 
with red and yellow markings and measures 13 mm. to the tips of the 


Fie. 90.—The salmon fly, Teniopteryxr pacifica Banks. Natural size at right. (After New- 
‘ comer, U. 8. Dept. Agr.) 


folded wings. The adults appear in March and are often present in great 
numbers on warm days. They have well developed biting mouth parts 
and do considerable damage by eating holes in the flower buds of fruit 
trees and injuring the ovaries, causing deformed fruits. Apricots, peaches, 
and plums have been thus attacked. The adults also feed on the foliage 
of alder, wild cherry, elm, wild rose, and willow. This species is most in- 
jurious along the Columbia River in the Wenatchee Valley and at Pullman, 
Washington, but is also known to occur in British Columbia, Colorado, 
and Alberta, Canada, and undoubtedly inhabits the neighboring and in- 


_ tervening states as well. 


“KEY TO FAMILIES 2 


1. Anal area of the fore wing with two or more full rows of cross veins. Pteronarcide p. 168 
Anal area of the fore wings either without cross veins, or when present, there is 
EAU MONEE MS (is Fh eyo j20e) 303 Aclode ava.p 0. d'or aren eRad hile) sleie.aasce ws diastole apdllaces 


2. With well developed, many-jointed cerci or tails............. 0000 cece eee e eee 3 
With one-jointed and much reduced cerci or tails.............. Nemouridz p. 169 


1. J. Newcomer, Loc. cit., p. 37. 
2 After Needham and Claassen. 
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3. Fore wings with a series of median and cubital cross veins; radius and media in- 
completely fused and separating gradually at the base except in small greenish 
FORMS zsh eecticg ls sieve aks Sue «00, suailleval hele taege ORR SCE epee reg ee Perlide ~ 

Fore wings with only one or two median and one cubital cross veins; radius 
and media completely fused at base and separating at a rather sharp angle. 
Capniide p. 169 


List or WESTERN SPECIES 


PTERONARCIDA. The pteronarcids. 
Pteronarcella badia (Hagen) (Pteronarcys). New Mexico, Arizona, Utah, Wyoming, 
Montana, Oregon. 
regularis (Hagen Pteronarcys, P. triloba Smith). British Columbia, Wash- 
ington, Oregon, California, Nevada (Wyoming, Colorado doubtful). 
Pteronarcys californica Newport. Throughout the entire region west of the Rocky 
Mountains from New Mexico to Montana and California to Wash- 
ington. 
princeps Banks (P. spinosa Banks). British Columbia, Washington, 
Oregon, California. 
proteus Newman. Oregon, California (Hastern U. S.). 


PERLIDZ. The perlids. 
Acroneuria californica Banks. Washington, Oregon, California. 
depressa Needham and Claassen. Washington, California. 
internata Walker. Colorado (Eastern U. S.). 
pacifica Banks. Colorado, Wyoming, Montana, Washington, Oregon, 
California, Arizona, New Mexico. 
. pumila Banks. Wyoming, Montana, California (Canada, Texas). 
theodora Needham and Claassen. Wyoming, Montana. 
Alloperla borealis (Banks) (Chloroperla). British Columbia, Washington, Oregon, 
ifornia, Colorado, Alaska. 
coloradensis (Banks) (Chloroperla). New Mexico, Colorado, Montana, 
British Columbia. 
continua Banks. California. 
fidelis Banks. British Columbia (Canada). 
lamba Needham and Claassen. Colorado. 
lineosa Banks. Colorado. “t 
pacifica (Banks) (Chloroperla). British Columbia, Washington, Oregon, 
California, 
pallidula (Banks) (Chloroperla). New Mexico, Arizona, Colorado, Wyoming, 
Washington, British Columbia, California (Canada). ~ 
pilosa Needham and Claassen. Colorado. 
serrata Needham and Claassen. British Columbia. 
signata (Banks) (Chloroperla). New Mexico, Colorado, Washington. 
spatulata Needham and Claassen. California. 
Clioperla ebria (Hagen) (Perla). New Mexico, Colorado, Montana, Oregon, Wash- 
ington, British Columbia. 
gravitans Needham and Claassen. Washington. 
marmorata Needham and Claassen. Nevada. 
sobria (Hagen) (Perla). Pacific Slope. 
Tsoperla 5-punctata (Banks) (Chloroperla). New Mexico. 
marmona Banks. Utah. 
sordida (Banks) (Perla). California, Washington. 
Tsogenus colubrinus Hagen. Idaho, Washington, Oregon (Eastern U. S.). 
elongatus Hagen. Colorado, Montana. 
frontalis Newman (Perla incesta Banks, P. titusi Banks). Idaho (North- 
eastern U. S.). 
Kathroperla perdita Banks. British Columbia, California. 
Paraperla cope: (Banks) (Perlinella). New Mexico, Utah, Colorado, Montana, 
alifornia. 
Peltoperla brevis Banks. British Columbia, Washington, Oregon, California. 
cora Needham and Smith. California, Nevada. 
thyra Needham and Smith. Nevada. 
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Perla alameda Needham and Claassen. California. 

expansa Banks. Colorado. 

languida Needham and Claassen. Wyoming, Montana. 

luctuosa Banks. California, Oregon. 

modesta Banks. Nevada, Colorado. 

nona Needham and Claassen. Oregon. 

obscura Needham and Claassen. Oregon. 

phalerata (Smith). New Mexico, Colorado. 

sabulosa Banks. Washington. 

sorpta Needham and Claassen. California. 

venosa Needham and Claassen. California. 

Perlodes americana (Klapalek) (Arcynopteryx). Colorado, Utah, Wyoming, Montana, 
British Columbia. 
aurea (Smith) (Arcynopteryx). California. 
bradleyi (Smith) (Protarcys). British Columbia. 
trregularis (Banks) (Dictyopteryx). Washington. 
signata (Hagen) (Dictyopteryx). Colorado, Wyoming, Utah, California, 
Oregon, British Columbia. 

tibialis Banks. Washington. . 
vagans (Smith) eon), California. 
yosemite Needham and Claassen. California. 


NEMOURIDZE. The nemourids. 
Leuctra augusta Banks. British Columbia. 
glabra Claassen. California. 
infuscata Claassen. California, Washington. 
occidentalis Banks. California, Nevada, Washington (Alberta). 
Nemoura biloba Claassen. California. 
californica Claassen. California, Washington, Montana, British Columbia. 
cinctipes Banks. California, Washington, Colorado, British Columbia, 
Alaska, (Alberta). 
coloradensis Banks. Colorado, New Mexico. 
cornuta Claassen. California, British Columbia. 
delicatula Claassen. Colorado. 
depressa Banks. California, Oregon, British Columbia. 
flecura Claassen. Colorado. 
frigida Claassen. Alaska. 
glabra Claassen. Utah, Colorado (Nova Scotia). 
wmterrupta Claassen. Washington. 
nevadensis Claassen. California, Nevada, Washington. 
oregonensis Claassen. Oregon. 
venusta Banks. Arizona, Colorado. 
Perlomyia collaris Banks. British Columbia. 
utahensis Needham and Claassen. Utah. 
Teniopteryx banksi Needham and Claassen (T. pallida Banks). Washington. 
californica Needham and Claassen. California. 
grinnelli Banks. California. 
migripennis Banks. Colorado, Utah, Washington. 
occidentalis Banks. Colorado, Washington, British Columbia. 
A alee Needham and Claassen. Oregon. 
acifica Banks. Colorado, Washington (Alberta). 
pallida (Banks) (Nemoura). Colorado. 


CAPNIIDZ. The capnids. 


Capnia californica Claassen. California. 

elongata Claassen.’ California. 
excavata Claassen. California. 

é fibula Claassen. New were 
glabra Claassen. Califor 
grandis (Banks) Ukreieinay. British Columbia. 
nana Claassen. British Columbia. 
teresa Claassen. California. 
tumida Claassen. California. 


CHAPTER XVII 
MECOPTERA (Order) ! 


(Mecos, length; pteron, a wing) 
Scorpion Flies 


The adults of this order are of medium size and have biting mouth parts 
and complete or complex metamorphosis. They are apterous or winged 
with long slender bodies, the males having large caudal pincer-like organs 
resembling the sting of a scorpion which gives rise to the common name 
scorpion flies. The head is prolonged into a form like a beak and the legs 
are long and slender so that some forms greatly resemble crane flies of the 
dipterous family Tipulide. The winged species have two pairs of rather 
long slender many-veined wings which are folded flat over the body when 
at rest. The larve are caterpillar-like in shape with six true legs and eight 
prolegs. They live in or on the surface of the soil in damp places. Both 
the adult and larval stages are predaceous on small ground animals. The 
order is a small one with few Western representatives. 


KEY TO THE FAMILIES 


1.5 With: 8 OGeL] a 2 yi. cig. sag a ARS accu Beall ho saion gee Let ated celine) Rhee a al 4 
Without’ ocelliy Jani. een. Cock ols atts os avy codlavgueveneet ots -ounhthi uke ane eee 3 

2. Parsi with 2 claws\/.ve aes ttn act eels serteeth eae tata) eee Panorpide 
Tarsicwith Vrelawe.st st acsee cece Saxe set ois ee aie PARR er Bittacuside 

3y Wings‘ well developed.’ «: < .ii.)5, sate cccotucs cialsaatsrshiue ae Me 0 ajeccis icles teen Meropide 
Wingless or with very short or abortive wings..................++- Boreide p. 171 


PANORPIDZ. Panorpids. 

There appears to be no species of the genus Panorpa recorded west of 
the Rocky Mountains. 

The Oregon panorpid, Panorpodes oregonensis M’Lachlan,? differs from 
Panorpa in having a short triangular rostrum and simple tarsal claws. It 
is a very small species measuring from 7 to 8 mm. in length. The females 
are unknown. The species is reported only from Oregon. 


BITTACUSIDZ. Scorpion Flies. 

The wingless scorpion fly, Bittacus apterus M’ Lachlan (Fig. 91), greatly 
resembles a wingless crane fly. The body of the female averages nearly 
an inch in length. The males are somewhat smaller with the tip of the 

aH Bae, Syn. Neuroptera of N. A.” Smithsonian Miscl. Coll., 1861, p. 240. 

J. S. Hine, “Review of Panorpide of America North of Mexico.” "Bul. Sci. Lab., 
Dennison Univ. 11, pp. 241-264, 1901. 
ein Boke: “U8. Species of Panorpa. ” Trans. Am. Ent. Soc., 22, 1895, p. 315; 37, 

p 
* Entomological Mo. Mag., 18, 37, 1881. Orig. dese. 
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abdomen slightly enlarged. They have long, slender legs securely joined 
to the body, which terminate in a single claw. The color is tan, dark brown, 
or dull olive green. The species is common in the San Francisco Bay 
Region and may be found on dull cloudy days crawling through and over 
the grass during the spring and summer months in search of food which 
consists of crane flies and various other insects, 


p \ 
FN Lali 


nS 
N 


Fig. 91.—The wingless scorpion fly, Bittacus apterus M’Lachlan. 


The green stigma, Bitiacus chlorostigma M’Lachlan,' is characterized by 
the shining brownish body and the conspicuous pale green pterostigma of 
the wings. It varies from 25 to 26 mm. in length and has a wing expanse 
of 51-57 mm., the greatest expanse of all the species. The females are 
similar to the males. It occurs in Southern California. 

The Arizona panorpid, Bittacus arizonensis Banks, occurs in Arizona. 


BOREIDZ. Boreids. 

The California boreid, Boreus californicus Packard,” is a small black 
species in which the wings of the male are only half as long as the abdomen. 
The species occurs along the Pacific Coast, but is most abundant in Wash- 
ington and British Columbia where it appears on the surface of the snow 
in February, at which time mating occurs. 

Boreus unicolor Hine is a Montana species. 


1 Loc. cit., p. 36. Orig. dese. 
2 J. W. Cockle, On Mating Habits. Can. Ent., 40, 1908, p. 101. 


CHAPTER XVIII 
TRICHOPTERA (Order)! 


(Trix, a hair; pteron, a wing) 
Caddice Flies, Caddis Flies, Case Flies 


The members of the order T'richoptera are small or medium sized insects 
with complete or complex metamorphosis and biting mouth parts. The 
larve are aquatic, while the aérial adults live in the immediate vicinity 
of the breeding places. 

The adults are known as caddis flies, caddice flies, or case flies, and are 
mostly sober in color ranging from tan, brown, or gray to smoky black and 
from 14-1 inch in length. They are characterized by having abortive bit- 
ing mouth parts, long slender antenne, no cerci, and two pairs of some- 
what leathery membranous wings, the front pair somewhat narrower than 


the hind pair and held roof-like over the body at rest. There are many — 


longitudinal and few cross veins in the wings, which, with the body, are 
densely covered with hairs or hair-like scales, which are the chief distin- 
guishing features. They are not active fliers and are usually to be found 


resting during the day upon objects near the water, but at night they are — 


on the wing and often gather in large nembers about lights. These strange 
insects are thought by many to be more closely related to the Lepidoptera 
than to the Neuroptera, so that their position here is for convenience of 
reference only. 

The larve are the most interesting and are known as case worms, caddis 
worms, or to many country boys as fish bait. They inhabit the bottoms of 


ponds, lakes, creeks, and rivers, and are caterpillar-like in form with a soft 


cylindrical body with chitinized head, thorax, and strong, well-developed 
legs. The most important thing about these ugly creatures is the manner 


in which they protect their tender bodies from the cunning trout and other — 


1H. Hagen, “Syn. Neuroptera of N. A.” Smithsonian Misc. Coll., p. 249, 1861. 
. Banks, Descriptions, Notes, Keys, ete. Trans. Am. Ent. Soc., 19, p. 338, 1892, 
24, Dp. 27, 1897; 25, p. 206, 1898-9; 26, p. 253, 1900; 30, p. 107, 1904; ’32, 'p sas 1906; 34, 
p. 26 2, 1908; 37, p. 350, 1911. Jr. N.Y. Ent. Soc., 11, He 241, 1903. Ais Ge 
Exped., 8, pt. 1, p. 159, 1904. Proc. Ent. Soc. Wash., WP ieisy 140, 201, 1904; 8, p. 117, 
1906, “Catalogue Neuropteroid Ins. U. S.,”? Am. Eni. a Philad. Dl 34, 1907. Can. 
Ent., 46, pp. 149, 201, 252, 261, 1914. 
’ Ulmer, ‘ SH richoptera.” Genera Insectorum, p. 60, 1907. 
CT, Vothies, “Studies on the Trichoptera of Wisconsin.” Trans. Wisc. Acad. Sci., 
Arts, Letters, 16, pt. 1, p. 647, 1909. 
Annie L. HillGriffin, “Oregon Trichoptera.” Ent. News, 23, p. 17, 1912. 
J. G. Needham, In Fresh Water Biology by H. B. Ward and G. C. Whipple, John 
Wiley and Sons, N. Y., pp. 986-937, 1918 


J. T. Lloyd, “Biol. N. A. Caddis Fly Larve.’”’ Bul. Lloyd Library, Ent. Ser., No. — 


1, Cincinnati, Ohio, Feb. 1921. 
Through the kindness of J. G. Needham the original manuscript on this order was 


read and corrected by C. K. Sibley who also referred a number of species to the proper ~ 


families. 
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- fish which are exceedingly fond of them. This is accomplished by spinning 


_ shapeless objects moving 


a silken tube to fit the body, closing the posterior end, and camouflaging 
and protecting the exterior by webbing together and incorporating small 
pebbles, shells, sticks, and other objects common to the bottoms which they 
frequent (Fig. 92). Some species construct very simple cases on the sides 
of stones, others make very elaborate ones from small shells, sticks, and so 
forth, while still others burrow into bits of wood which are just the right 
size. Those building the movable cases attach themselves by means of two 
posterior proleg-like organs at the closed end and allow only the armored 
head, thorax, and legs to protrude when feeding or dragging their abode 
about, and withdraw entirely into the same at will. Thus it is that one 
often sees small bits of sticks and peculiar forms of pebbles, leaves, and other 


about on the bottoms of 
streams in a slow jerky 
fashion, and then sud- 
denly disappear alto- 
gether with the current. 
Species which build sta- 
tionary houses on rocks 
often leave the dwelling 
and wander short dis- 
tances. They are carniv- 
orous and their food is Fie. 92.—A caddice =) Sag a ae Lhe Na bin 
f hen removed it makes ex : - 
thought to be captured fee eee byt water when food is scarce trout will 
in numerous small net- swallow the larva, case and all, and large numbers of the 
like webs which are sus- cases have been taken from the alimentary canal of trout 
pended on the rocks near caught in the mountain rivers. 
their cases. The larve 
of most species are herbivorous and feed upon the decayed vegetation in 
the water. 

To the country lad, the caddis worms are an ever available source of 
fish bait always ready to be had in the quiet eddy in the stream where 
there is a smooth bottom and an accumulation of dead leaves. Or in the 
absence of such eddy and smooth bottom, he may be forced to search more 
diligently among the rocks to secure them. At any rate, he soon has a 
quantity all done up in individual packages which will keep fresh for several 
days, and as he needs them the case is partially removed so as to expose the 
head and the crouching victim is pulled forth to repose on the hook in 
quite a natural position with the head at the point. if there are any trout 
or game fish in the stream, this choicest of morsels will not fail to lure them 
from under the rocks when all man-made baits have failed, especially on 
the ripples or in swift running water, just where the fish might expect to 
find an unfortunate separated from his home. 

When full grown the larva closes its case for pupation and the adult 
either emerges directly from the bottom, or the pupa case is dragged to the 
shore before the adult escapes. It is not unusual to find great numbers 
of the empty cases in the shallow water along the edges of our western 
streams. 

_ The eggs are laid in the water on stones, sticks, and aquatic plants in the 


’ 
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spring, summer, and fall. The winter is usually spent in the larval stage. — 
Little or nothing is known concerning the life histories and habits of our 
western species. 


10. 


11. 


12. 


13. 


14. 


15. 


KEY TO FAMILIES 
(Adapted from J. G. Needham and J. H. Comstock) 


Adults 
. Very small; hairy moth-like; fore wings with numerous erect clavate hairs, 
marginal ‘fringe longer than the greatest width; antenne not longer than 
FOTO! WANTS ere ier Failte ya a chage on elite eC aly er ane Hydroptilide p. 178 
Medium to large; wings broad, marginal fringes not so long as the greatest 
width; antenne longer than fore WINES. 5. oes Peclts so 4 eee eee 
» Maxillary palpi: '5-jointed ...0)))046 0c. eeeee Oe A 3 
Maxillary palpi with less than five joints. wb te Br edaghe basta ikcuskolan ds foe eaeaegeee 14 
. Last joint of maxillary palpi si ae and not longer than the other joints........ 4 
Last joint of the maxillary palpi twisted and imperfectly segmented, usually 
much longer than the other joints... 2 2h)..<% -< css + > 2s + sjsle eet eee 11 
» Ocelli: presents) osc.c.bk seis egctevers het Guat be oere use Cebit Sn 5 
Ocelli absent. ios) esoick Oe eails a bach to Wi ata a ode elas Sete Te Oe ee 7 
. Front tibize with two or three spurs; middle tibiee with four spurs.............. 6 
Front tibie with one spur or with none; middle tibize with two or three spurs. . 
Limnophilide p. 175 
. The first two joints of the maxillary palpi short and thick, the third joint much 
Jongeriand thinner: yeah en) etl ad lett cca Rhyacophilide p. 176 
The second joint of the maxillary palpi much longer than the first Phryganeide p. 175 
. Principal fork of the median vein in the fore wings without a closed cell........ 8 
Principal fork of the median vein in the fore wings with a closed cell.......... 
Calamoceratide p. 177 
. Closed cell in the first fork of the radial sector of the fore wings......... eee 


No closed cell in the first fork of the radial sector............. Molannide 


. Both branches of the radial sector forked................. 1 a Le at 


Only the anterior branch of the radial sector forked........ Leptoceride p. 7 


Veins Ri and R: in the fore wings confluent apically or connected by an apical 
CLOSS i sVOLIN iota td teen ticle so enc masten tag tun ce Menem CTs teeh a eres Caen Odontoceridz p. 177 
Veins Ri and R2 in the fore wings not connect edapically....Sericostomatide p. 177 


Ocelli: presents { 4Serdie ek Hie see Ree eteho ite Mae ee ene sae Philopotamide p. ary 
Ocelli:; absent..9.)..5! 2260 Ma Se aes Ses Sita Vee ane cdreniee op) a 

Front tibie with three spurs.............2. cece ee eeeees Polycentropide p. 178 
Front tibis with less than threeispurs!s..(0:22..4 <.20. 2). pee 13 
Anterior branch of radial sector in fore wings forked....... Hydropsychide p. 177 


Anterior branch of the radial sector in fore wings not forked. ..Psychomyide p. 178 


Maxillary, palpt swith four) joints we aee on ndelent es cake Phryganeide Ne 
Maxillary palpi with two or t Joints.)g3 0. cepted. scl) bee Be ; 


Maxillary palpi filiform and smooth joints; front tibis with a single spur...... 
i NS . MRE Limnophilide p. 175 
Maxillary palpi hairy or scaly; fore tibiz with two spurs... .Sericostomatide p. 177 


ee, ee ee ee, EE See 
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Larve 
(Adapted from J. T. Lloyd and J. H. Comstock) 


; sae ria not fused in median line to form an apparent tenth abdominal 


taal oF aban a fused in median line to form an apparent tenth abdominal segment 


. Abdomen much wider than thorax............-....00e eee Hydroptilide p. es 
APaGMeEneTeble WAderatHAN thOTAR. (. vis.cl\aele aid pw neh he kisiie dive deb aces ce aetaee 


. Dorsum of ninth abdominal segment with a chitinous shield. .Rhyacophilide p. 176 
Dorsum of ninth abdominal segment without a chitinous shield............... 4 
ee Pre RIL OCU OPESCM esac craatete sits Svidia vi apei svat dialed Ae arayela''s lene 1A a pig p: 177 
PCE TIES Uses HSEE Daten e erste rats lets).2 once 4 ccd rerckaRe levels eles oe Gch alse bib o 79 ye b,e-ele as ey 
. Labrum wholly membranous, white...................4. Be ie p. 177 
WARIO MUO lbyTOMIPINIZE” .). siete asi ciseafaiceetielk s hafed cece Dede od Saare ones 6 
RBH OMTTOUEA UU ME ysl erele his ais. oc oy afS\Sidde'S Wavdlels Aneta levee 5) dis Psychomyide p. 178 
Frons long, extending to caudal margin of head........... Polycentropide p. 178 

. Dorsal surface of labrum with a row of twenty or more stout bristles.......... 
Calamoceratide p. 177 
Dorsal surface of labrum without these stout bristles..................000005 8 
Labrum much longer than broad..............5.-2.00005 Odontoceride p. 177 
ed SED ACTUATION cc. 7 c's dag stag VAS etn eke cle» @iSlaievee's Wiselte GMa wR e eule a do 9 
Metanotum with three pairs of chitinized plates........... Limnophilide p. 175 
Metanotum without chitinized plates (present in most Sericostomatide) ....... 10 
. Mesonotum soft or with a pair of minute chitinized plates... Phryganeide p. 175 


MESOUOLIIM WHONIVA CHIGINIZEM s,s ai.c0)0) 55 -6)F ates olere obo Gs seule Sees wile bi Dies wl alge alate 11 


. Femur of hind legs apparently divided with two segments . .. Leptoceride p. er 
Pe MmomOrMnGMe rs Ob CIVIGEC sb ay vers ah te hele sileiawsislavges Wiserdiele qelWiedwielee € 508 


. Larval cases made of fine grains of sand and with an extension on each side and 
PERISH IETI CAG) Swim er SrA Ie) iylitssdi fs iw UPR las Sicets. bcuseae dull eae Molannide 
Larval cases variable, not as above.................05 Sericostomatide p. 177 


WESTERN SPECIES OF TRICHOPTERA 


PHRYGANEIDZ. 


Phryganea californica Banks. California. 
Neuronia lapponica Hagen. Alaska (Northern Europe and Siberia). 


LIMNOPHILIDZ. (Limnephilide) 


Grammotaulius bettent Hill-Griffin. Oregon. 

Limnophilus abbreviatus Banks (Limnephilus). Colorado. 
equalis Banks. British Columbia. 
americanus Banks, Idaho (Northern United States). 
cockerelli Banks. New Mexico. 
coloradensis Banks (Goniotaulius). Colorado. 
concolor Banks. Washington. 
consimilis Banks (consimilus). Colorado. 
gravidus Hagen. Alaska, Washington, California. 
harrimant Banks. Alaska. 
kincaidi Banks. St. George, Idaho, Alaska. 
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Limnophilus luteolus Banks. Washington. 
nebulosus Kirby. Alaska, British Columbia. 
ornatus Banks. Alaska (U. S., Canada). 
oslari Banks. Colorado. 
perjurus Hagen. Alaska. 
productus Banks. Utah. 
radiatus Say. Washington. 
rohwert Banks. Colorado. 
secludens Banks. British Columbia (Canada). 
sitchensis Kolenati (L. pacificus Banks). Alaska, Washingtony Oregon. 
spinatus Banks. Utah. 
vastus Hagen. Alaska. 
Anabolina diversa Banks. Arizona, New Mexico, Colorado. 
Anabolia assimilis Banks. Arizona. 
brevipennis Banks (Stenophylaz). Colorado. 
decepta Banks. Washington. 
nigricula Banks. Colorado. 
simplex Banks (Asynarchus). Alaska. 
Ghipkopaine bellus (Banks) (Glyphotelius). British Columbia, Washington. 
irrorata Fabr. (G. bryanti Banks). British Columbia. 
Asynarchus costalis Banks. New Mexico. 
flavicollis Banks. Alaska (Canada). 
fumosus Banks. Alaska, Washington. 
pacificus Banks. Washington. 
Halesus formosus Banks. Arizona, New Mexico, Colorado. 
magnificus Banks. Washington. 
Dicosmecus atripes Hagen. New Mexico. 
gilvipes (Hagen). British Columbia, Colorado. 
grandis Ulmer. Washington. 
tristis Banks. Colorado. 
unicolor Banks. Washington. 
Stenophylax antennatus Banks. Washington. 
hesperus Banks. British Columbia. 
minusculus Banks. Washington. 
Allophylax punctatissimus (Walker) (Halesus, Asynarchus). Alaska (U. S., Canada). 
Platyphylax designata (Walker). Alaska, British Columbia, Washington, Cees, 
California, New Mexico, ‘Colorado! (Canada). 
subfasciata (Say). Northwest Ty. (East U.S.). 
Homophylax flavipennis Banks. Colorado. 
nevadensis Banks. Nevada. 
Parachiona centralis Banks (Asynarchus). Colorado. 
pallidus Banks. Colorado. 
pilosa Banks. Washington. 
signatus Banks, Idaho. 
Phryganomyia alascensis Banks (Asynarchus). Alaska. 
Ecclisomyia conspersa Banks. Washington. 
maculosa Banks. Colorado. 
Halesochila taylori (Banks). British Columbia. 
Chilostigma alascensis (Banks) (Halesus). Alaska. 
Oligophlebodes minutus (Banks) (Halesus). Colorado, New Mexico. 
Psilopteryx brevipennis Banks. New Mexico. 
Apatania tripunctata Banks. Alaska, British Columbia, Washington. 
Anisogamus disjunctus Banks. British Columbia. 


RHYACOPHILIDA. 

Atopsyche tripunctata Banks. Arizona. 

Rhyacophila acropedes Banks. Utah. 
angelita Banks. California. 
basalis Banks. California. 
bifila Banks. British Columbia. 
brunnea Banks. New Mexico. 
coloradensis Banks (R. stigmatica Banks). Colorado, New Mexico. 
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Rhyacophila grandis Banks. British Columbia. 
hyalinata Banks. Colorado. 
pacifica Banks. Washington. 
' Glossosoma alascensis Banks. Alaska. 
parvula Banks. New Mexico. 
penttus Banks. British Columbia. 
ventralis Banks. New Mexico. 
Agapetus celatus M’Lachlan. California. 
malleatus Banks. California. 


PHILOPOTAMIDE. 
Chimarrha angustipennis Banks. Arizona. 


SERICOSTOMATID. | 
Schizopelex hesperus Banks. Utah. 
Notidobia assimilis Banks. California. 
griseola M’Lachlan. California. 
nigricula M’Lachlan. California. 
Brachycentrus occidentalis Banks. British Columbia. 
similis Banks. Colorado. 
Micrasema scissum M’Lachlan. Alaska. 
Heliocopsyche arizonensis Banks. Arizona. 
californica Banks. California. 
Mormomyta unicolor Banks. California. 
Lepidostoma cinereus (Banks). California. 
stigma Banks. Colorado. 
Thremma deceptiva Banks. New Mexico. 


CALAMOCERATIDZ. 
Notiomyia mexicana Banks. Arizona (Mexico). 
Heteroplectron californicum M’Lachlan. Alaska, California. 
Aniscentropus fuscus Banks. Arizona. 


ODONTOCERID. 


Nerophilus californicus (Hagen) (NV. oregonensis Banks). California, Oregon. 
plutonis (Banks) (Namamyia). California. 


LEPTOCERIDZ. 
Trienodes frontalis Banks. Colorado. 
grisea Banks. Colorado. 
Leptocella coloradensis Banks. Colorado. 
exilis Banks (L. gracilis Banks). New Mexico, Colorado. 
minuta Banks. Washington, Arizona. 
CEcetina inornata Banks. Arizona. : 
Mystacides alafimbriata Hill-Griffin. Oregon. 
nigra (Linn.). Alaska, British Columbia, Washington (Canada, Europe). 


HYDROPSYCHID. ‘ 
Arctopsyche grandis Banks. Colorado. 
Hydropsyche bifida (Banks). British Columbia, Washington, Colorado. 
californica Banks. California. 
cockerelli Banks. New Mexico, Colorado. 
gracilis Banks. Colorado. 
novamexicana Banks. New Mexico. 
occidentalis Banks. British Columbia, Washington. 
oslart (Banks). British Columbia, Colorado. 
partita Banks. California, New Mexico, Utah. 
scalaris Hagen. New Mexico (United States, Canada). 
Rhyacohylax signata (Banks) (Pellopsyche). Colorado. 
Diplectrona californica Banks. California. 
x nigripennis Banks. California. 
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POLYCENTROPIDZ. 
Polycentropus arizonensis Banks. Arizona. 
dispar Banks. Arizona. 
remotus Banks. British Columbia. 
variegatus Banks. Washington. 
Holocentropus orotus Banks. Colorado. 
Nyctiophylax mestus Banks. British Columbia. 


PSYCHOMYIDE. 
Psychomyia mesta Banks. Colorado. 
pulchella Banks. Colorado. 
Tinodes consueta M’Lachlan. California. 


HYDROPTILIDZE. Microcaddice Flies. 
Allotrichia flavida Banks. Colorado. 


CHAPTER XIX 
THYSANOPTERA (Order) ! 


(Thysanus, a tassel; pteron, a wing) 
Thrips 


The thrips are very small, slender insects, many of them scarcely more 
han visible to the unaided eye, while others are readily discernible. The 
ransformations are for the most part simple or incomplete but in a few 
species there is an approach to the complex or complete type. The mouth 
yarts are cone-shaped, situated far back on the underside almost to the 
ront legs, and are for piercing and sucking. The effect of their feeding 
s the destruction of the epidermal cells and a whitening accompanied by 
otal destruction, or withering and scabbing of the outer surface. The 
vings may be rarely wanting or abortive but usually there are two pairs 
resent, which are long and narrow with few or no veins and an outer 
narginal row of long hairs which gives rise to the name tassel- or fringed- 
ving, applied to the order. At rest the wings are folded flat over the back, 
he marginal hairs usually closing tightly against them. 

The antennz are short and made up of a varying number of segments. 
The legs terminate in one- or two-jointed tarsi, the latter being most 
ommon, and at the end there is an inflatable membranous sac or bladder 
vhich is characteristic of the order. 

Thrips feed largely on plant juices and are commonly found in flowers, 
nd on the leaves and fruit of trees. A few species eat fungi and decayed 
egetable matter, while still a fewer number are predaceous on mites and 
mall insects. Many of the plant-infesting species are serious pests. They 


1 Formerly Physapoda. 

The common name thrips is used in the singular and plural sense alike. 

H. Uzel, Monog. Pprepicr’, Koniggratz, 1895. 

Theo. Pergande, “Observations on Certain Thripide.” Insect Life, 7, 1895, p. 390. 
S. M. Daniel, “Key to Genera of Thysanoptera.” Ent News, 15, 1903, p. 293. 

W. E. Hinds, “Mon. N. A. Thysanoptera.” Proc. U.S. Nat. Mus., 26, 1904, p. - 
iD: Moulton, “Contrib. to Knowledge of Thysanoptera of Calif. »” “Tech. Ser., 
t. 3, Bur. Ent. U.S. Dept. Agr., Apr. 5, 1907. “Syn. ee Biblio. N.A. Thiconenicah 
"ech. Ser., 21, Bur. Ent. U.S. Dept. Aer., June 13, 1911 

D. L. Crawford, “Notes on Calif. Thysanoptera. »P.C. Jour. Ent., 1, 1909, p. 120; 
, 1910, p. 149. 

‘po Jones, ‘Some New California and Georgia Thysanoptera.” Tech. Ser., 23, pt. 
, Bur. Ent. U.S. Dept. Agr. 1912. 

exe Morgan, “New Genera and Species of Thysanoptera with Notes on Distribu- 
ion and Food Plants.’”’ Proc. U. S. Nat. Mus., 46, iy 

J. Douglas Hood, Proc. Biol. Soc. Wash., 26, 1913, p 163. “Proper Generic Names for 
ertain Thysanoptera of Economic Importance.” Proc. Ent. Soc. Wash., 16, 1914, p. 
4. Insec. Inscit. Menstruus, 5, 1917, p. 55. 

R. C. Treherne, “Notes on Thysanoptera from B. C.” Can. a , 51, 1919, p. 181. 
J. R. Watson, Synopsis and Catalog of the Thysanoptera of N. A. Tech. Bul. 168, 
‘la. Agr. Exp. Sta. 192 
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often completely destroy the buds or blossoms, whiten, curl, or deform the 
leaves, and scab or deform the fruit. Many of the species which normally . 


feed on grasses and weeds in the uncultivated areas migrate to the culti- 
vated fields and orchards when the native vegetation begins to dry up, 
and then often do a great deal of damage particularly to developing young 


fruit in orchards. The eggs are laid on the bark or on the surfaces of leaves, 


or they may be inserted by means of the sharp ovipositor in the tissues of 
plants. They are usually laid in the spring of the year by adults which 
hibernate over winter. Many generations follow during the summer and 
fall, although in some species like the pear thrips there is but one genera- 
tion. In the latter the nymphs leave the plants in early summer, May or 
June, and go into the soil, there following a resting period until winter 
when the adult stage is reached; but emergence does not follow until early 
the next spring. There is a notable absence of males and parthenogenetic 
development without eggs is common. 

Natural Enemies. The natural enemies which prey on thrips are not 
well known, but thrips are subject to much the same regulation as are 
other small insects. Ladybird beetles and their larvee eat numbers of the 
young. The dark triphleps, Triphleps tristicolor White, is an effective 
predator on the young thrips throughout the west. The larve of the green 
lacewings, Chrysopa spp., and predaceous thrips are also important preda- 
tors. The thrips parasite, Thripoctenus russelli Crawford, has been reared 
from a number of species in California, but its effectiveness is uncertain. 

Control. The control of thrips has been effectually worked out so that 
for most species there is no difficulty at all in protecting the plants subject 
to their attacks. Two types of insecticides are used: sprays and dusts. 
The most effective sprays are composed of an oil emulsion or miscible oil 
with nicotine sulfate as follows: 


Distillate Emulsion...-.......-...+-.:-- Th mtoerae 6 gallons 
or 

(Miscible? Oil he ete s eer aa peers 3 gallons) 

Nicotine sulfate 40 Gee att ise asi aes mae 11% pints 

Wrater'to; makes. 5 ic) <lasnsis es cccsouevstenee Obes aceuebeeaens 200 gallons. 


On very tender plants it is necessary to reduce the distillate emulsion or 
the miscible oil to one-half the above recommended strength or they may 
be omitted altogether. 

The dust found most effective for general control is one composed of two 
per cent pure nicotine, or what is also known as a five per cent nicodust, 
and which contains five per cent of the forty per cent nicotine sulfate. For 
orchard work where fungous diseases, like apple mildew, occur, or where 
red spiders are also present, a five per cent nico-sulfur dust is recommended 
as a combined insecticide and fungicide. A twenty-five per cent calcium 
cyanide dust is also effective in controlling most species. 

In either spraying or dusting it is necessary to be thorough in order to 
cover the under surfaces of the leaves where the thrips are most likely to 
occur. If thoroughly done, spraying is more effective than dusting and is 
the only way some of the thrips can be controlled. 
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Key To SUBORDERS AND FAMILIES 


1. Female with a saw-like ovipositor; last abdominal segment of female conical, 
that of the male broadly rounded; wings usually present, the front pair largest, 
usually with well developed veins and always with at least one longitudinal vein 
extending from the base to the apex; wing membrane with microscopic hairs. 
MSTHIONGE ROLE OTATITEA Nn ivy 0isise.acals occ diel v.eteicldelsly tice tis Sls selvele Sle vlae a awe ee 2 


Female without a modified ovipositor; the last segment of the abdomen tubular 
in both sexes; wings absent or present, both pairs similar in structure, the 
front wings with only a median longitudinal vein which does not extend to the 
tip of the wings; wing membrane without microscopic hairs. (Suborder Tubu- 
Lela MP rs TAN Nero ea oeiers cashes wd esr we cl sen Phleothripide p. 191 


2. Ovipositor curved upwards; front wings broad, rounded and with prominent 
POMS MAU COTA & O- JOULE sa seiataie ints ioleia siete veloc as)orie a SNaiciw ia aye olothripide 


Ovipositor curved downwards; wings when present usually narrow and pointed 
atetips-rantennre. (= to 1LO-jointedk..: socio. 6. elidel s Gace s siete Thripide p. 182 


JEOLOTHRIPIDZ. The Broad-Winged Thrips. 

The annectent thrips, Molothrips annectans Hood, has clouded wings with 
a pale spot at the base, one at the middle on the costal margin, and another 
at the tip. It is predaceous on other thrips and occurs on maple, wild 
currant, elderberry, European holly, apple, alder, gromwell, pear, locust, 
and Florida shadberry, and is common in British Columbia. 

The golden thrips, 4olothrips auricestus Treherne, is golden brown, the 
fore wings with two dark cross bands and three pale areas of equal width, 
the hind wings similar but paler. It occurs on wild rye in British Columbia. 

The striped or banded thrips, olothrips fasciatus (Linn.) (Thrips fasciata 
Linn., Coleothrips trifasciata Fitch), is 1.63 mm. long, yellowish to dark 
brown with paler hind wings. The preceding species appears to be very 
close if not identical with this species. It is predaceous and has been taken 
on alfalfa, buckwheat, buckeye, celery, cherry, sand cherry, clover, dahlia, 
oats, chrysanthemum, hawthorn, gromwell, onion, sticky monkey flower, 
tansy, grasses, shadberry, sugar beets, wild tobacco, wild rye, and so forth. 
It is a widely distributed species in Europe and North America and is known 
in British Columbia, Oregon, California, Arizona, and New Mexico in the 
West. 


Kuwana’s thrips, Holothrips kuwanai Moulton, is 1.66 mm. long, pale to dark brown 
with conspicuous reddish blotches showing between the body segments. The costal 
half of the front wings is whitish while the posterior half is dark, and when folded the 
white areas overlap so as to make a conspicuous white line down the middle of the 
dorsum. Jt is common in Central California in the blossoms of Ceanothus spp., elder- 
berry, greasewood, lupine, cherry, peach, plum, and prune. H. E. Woodworth has 
observed it feeding on Scirtothrips citri (Moulton) in Tulare County, California. 

The artemisia thrips, Holothrips longiceps Crawford, is 1.33 mm. long, dark brown, 

wings clouded much as in A. kuwanai Moult., but without veins. It occurs on Cali- 
fornia sage in Southern California. 
_ The Arizona blossom thrips, Hrythrothrips arizone Moulton, is 2.66 mm. long, dark 
brown with red pigmentation, front wings white with dark posterior longitudinal border 
from base to tip and with two longitudinal and four cross veins. It occurs in the blos- 
soms of orange and olive in Arizona and on cascara in California. 

Kellogg’s thrips, Orothrips kelloggi Moulton, is 1.80 mm. long, light to dark brown, 
the prothorax and abdomen shaded with orange, front wings clear with three dark 
areas, one at base, one near middle, and one at tip; the five cross veins are included 
in the central dark area. It feeds in the flowers of madrona, manzanita, and Japanese 
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plums. The variety yosemiti Moult., is darker in color and has been taken in flowers 
of Ceanothus at high altitudes in California and on shad bush in British Columbia.! 

The robust thrips, Ankothrips robustus Crawford, is 1.46 mm. long, dark brown to 
black, fore wings pale brown, hind wings clear. It occurs on California laurel and wild 
lilac in California. 


THRIPIDZ. The Narrow-Winged Thrips. : 
The dracena thrips, Parthenothrips dracene (Heeger) (Heliothrips), is 
1.15 mm. long, dusky yellow, abdomen shaded with brown, head, thorax, 
and wings reticulated, fore wings very long with three faint spots on the 
costal margin, and one larger spot on the hind margin. It feeds on dra- 
cena, rubber tree, kentia palm, sago palm, and century plant, and occurs in 
Hurope and North America. In the west it is reported from California. 


Pi-rce’s thrips, Microthrips piercei Morgan, is a very small species only 0.62 mm. 
long, brownish yellow with pale legs; antennze 7-jointed. It has been taken on veronica in 
Texas, papaw in Tennessee, and has proven injurious to young cotton plants in Arizona.? 

Bremner’s thrips, Thrips bremnert Moulton, is 1.08 mm. long, very pale lemon yellow 
to brown, slender with the head longer than wide. It has been taken in the fruit of 
ripe figs, Santa Clara Valley, California. 

The madrona thrips, Thrips madroni 
Moulton, is 1.25 mm. long, from pale 
yellow to uniform dark brown, wings 
paler at the base. It occurs in Oregon 
and California on California lilac, dande- 
lion, madrona, nightshade, azalea, elder- 
berry, rhododendron, and in the flowers 
of lemon in California. ‘ 

The European thrips, Thrips physapus 
Linn.,? is a dark golden species, com- 
mon in British Columbia on dandelion 
and in flowers of thimbleberry, and often 
associated with the pear thrips in blos- 
soms of pears, plums, and prunes. 


The tobacco or onion thrips, 
Thrips tabaci Lindeman, varies 
from 1 to 1.20 mm. in length, and 
is pale yellowish to light brown in 
color, 7-jointed antenne, with 
hairs on the compound eyes. The 
eggs are reniform, white, and 0.26 
mm. long. The young are pale 
yellowish or greenish, often dusky. 
The winter is passed in the 
nymphal or adult stage in refuse 
or on grasses and weeds. This spe- 


es cies is common throughout Europe 
Fic. 93.—Work of the tobacco or onion thrips, and North America and occurs in 
Thrips tabaci Lind., on onion tops. every Western State. It is a gen- 


eral feeder on grasses, weeds, for- 
age, field, and truck crops, flowers, deciduous fruit trees, berries, and so 
on, and is often a very serious pest to onions (Fig. 93), which may be entirely 
1R. C. Treherne, Can. Ent.,51, 1919, p. 181. 
2 A.W. Morrill, Jour. Zeon. Ent. 10, 1917, p. 314. 
3H. Uzel gives physopus as the correct spelling, but his version has not been generally 
accepted. 
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destroyed by the attacks on the leaves, which gradually become whitened 


and subsequently dry up. The thrips become more or less accumulative 
in districts where successive crops of onions are produced, being carried 
over the winter in trash and volunteer onions in and about the fields. 


The large thrips, Thrips magnus Moulton, varies from 1.70 to 2 mm. in length and is 
very dark brown. It has been taken from the blossoms of the monkey flower in the 
San Joaquin Valley, California. 

The banded-winged thrips, Heliothrips fasciapennis Hinds, is 0.92 mm. long, yellowish 
or dark brown, body reticulated, fore wings with four dark and three light areas. It is 
an eastern species, occurring on grasses. In the Sacramento Valley, California, it 
attacks cotton plants. 


The bean thrips, Hercothrips fasciatus (Perg.)! (Caliothrips woodworthi 
Daniel)? (Fig. 94), averages 1 mm. in length, body reticulated, dark brown, 
front wings with two pale and three dark areas, and the antenne 8-jointed. 
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Fic. 94.—The bean thrips, Heliothrips fasciatus Perg. a4, adult; b, venter of abdominal seg- 
ment; c, antenna. (After Russell, U.S. Dept. Agr.) 


The small white, reniform eggs are inserted in the tissues of the host plants. 

The nymphs are pale yellowish green with reddish markings over the dor- 

sum. The adults hibernate and begin egglaying in the early spring. There 

are from 5 to 7 generations a year. This species is a general feeder on 

leguminous plants, truck, field and forage crops, grasses, deciduous and 
1 Insect Life, 7, 1895, p. 391. Orig. desc. 


H. M. Russell. The Bean Thrips. Bul. 118, Bur. Ent. U. 8. Dept. Agric. 1912. 
28. M. Daniel, Hnt. News, 15, 1904, p. 297. 
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citrus fruit trees, and so forth, and is a serious pest to beans and cotton in 
California and Arizona, and to the fruit of oranges, avocados, and olives 
in California. It is generally distributed throughout the country. In the 
west it is known to occur in California, Idaho, Nevada, and Arizona, but 
undoubtedly has a much wider distribution. The thrips parasite, Thrip- 
octenus russell1 Crawford, has been reared from nymphs and adults, and 
kills as high as seventy per cent of them at times in Southern California. 
This parasite, however, is not a factor in control under ordinary conditions. 

The sugar beet thrips, Heliothrips femoralis Reuter (H. cestri Pergande),' 
is from 1 to 1.80 mm. long, color dark brown or black with the head, protho- 
rax, and end of the abdomen reddish yellow. The fore wings are dusky 
with a white area near the base, one near the middle, and one at the tip. 
It is a widely distributed species first recorded on sugar beets in Europe and 


Fia. 95.—The greenhouse thrips, Heliothrips hemorrhoidalis (Bouché). Adult and antenna. 
(After Russell, U. S. Dept. Agr.) 
on sugar cane in Porto Rico. In the United States it has been taken on 
night-blooming jassamine, amaryllis, aralia, calla, chrysanthemum, spinach, 
' cucumber, draceena, rubber tree, gardenia, cotton, hydrangea, moon 
flower, screw pine, tomato, begonia, grape, sugar beet, ‘sweet potato, string 
‘bean, Mexican tea, and soon. It is recorded from the date palm in Arizona 
and from sugar beets i in California. 
1W.H. White, Bul. 421. Prof. Paper, U. 8. Dept. hgh 1916. 
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The greenhouse thrips, Heliothrips hemorrhoidalis (Bouché) (Fig. 95), 
- averages 1.23 mm. in length, is very dark brown to almost black, with 
reticulated surface and 8-jointed antennz. The life history is much the 
same as that of the bean thrips. This species is a greenhouse pest in many 
parts of the United States, while in the west, although it is often taken in 
such places, yet is more often met outside on ornamental trees and shrubs, 
including apple, avocado, azalea, begonia, calla lillies, cherry, citrus, 
croton, cyclamen, eucalyptus, euonymus, dahlia, ferns, fiddleweed, fig, 
fuchsia, grape, kola, laurel, laurestinus, mango, maple, Norfolk Island 
pine, palms, phlox, pinks, smilax, verbena, viburnum, and many others. 
It is almost cosmopolitan and occurs in Europe, Asia, South Sea Islands, 
and North America. In Germany it is known as the black fly. 


The apterous thrips,! Sericothrips apteris Daniel, is a small species 0.74 mm. long, 
wingless, very dark brown to black, and the antennze 8-jointed. The pterthorax is 
paler than the rest of the body and is reticulated. It occurs on grasses and weeds in 
the San Francisco Bay Region, California, 

The reticulated thrips,! Sericothrips reticulatus Moulton, is 1.41 mm. long, wingless, 
brown with head and thorax paler and legs yellow, and with the dorsal surface heavily 
reticulated. It infests grasses in the San Francisco Bay Region, California. 

The Stanford thrips,! Sericothrips stanford: Moulton, is 1.25 mm. long, wingless, brown 
in color, with cross striz on dorsum of head and thorax. It infests grasses in the San 
Francisco Bay Region, California. 

The manicate thrips, Chirothrips manicatus (Haliday) (Thrips), is 1 mm. long, uni- 
form dark yellowish brown, 8-jointed antennz, wings of female not quite so long as 
the body, absent in the male. -It is a European species occurring in British Columbia 
and Oregon and in various parts of the 
United States. It infests the flowers of grasses, 
cereals, clover, wild carrot, and so forth. 

The rufous thrips, Aptinothrips rufus 
(Gmelin) (Thrips, rufa Gmelin), is 1.22 mm. 
long, slender, uniform clear yellow, shaded 
brown. It is a European species, found in 
various parts of the United States and in 
the San Francisco Bay Region, California. 
It infests grasses. 

The six-spotted thrips, Scolothrips sexmacu- 
latus (Pergande) (Thrips)? (Fig. 96), is a 
small species 0.83 mm. long, pale yellow with 
three brown spots on each of the fore wings. 
This is a beneficial species often abundant 
and preying on the eggs and young of small 
orchard mites, particularly the brown mite, 
the European red mite, the two-spotted 
mite, and the common red spider, in Ore- 
gon and California. It is recorded elsewhere Fic. 96.—The six-spotted thrips, Scolo- 
in the United States and in the Hawaiian thrips sex maculatus (Perg.). (After 
Islands. Quayle.) 


The citrus thrips, Scirtothrips citri (Moulton) (Euthrips)*, is a small pale 
yellow or orange-colored species 0.86 mm. long. It is the most serious 
thrips, attacking orange trees in Arizona and California and does great 
damage by injuring the young fruit at blooming time and later, so as to pro- 


1Recently placed in the genus Anaphothrips. 

2H. J. Quayle, Bul. 234, Cal. Agr. Exp. Sta. 1912, p. 513. 

3D. Moulton, Tech. Ser., 12, pt. 7, Bur. Ent. U.S. Dept. Agr. 1909. 

P. R. Jones and J. R. Horton, Bul. 99, pt. 1, Bur. Ent. U.S. Dept. Agr. 1916. 

\ J. R..Horton, Farmers’ Bul., 674, U.S. Dept. Agr. 1915. Bul. 616, Prof. Paper, Bur. 
_ . Ent. U.S. Dept. Agr., 1918. 
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duce scabby areas over the outer rind, often in the form of rings about 
either or both ends or about the points of contact where two fruits touch 
(Fig. 97). Because of its prevalence on oranges it was first known as the 
orange thrips, but the more general term citrus thrips is a better designation 
because it attacks all varieties of citrus trees. The adults hibernate on the 
trees or weeds in the orchards and lay the small whitish reniform eggs on 
the surfaces of the tender leaves and shoots in April and throughout the 


Fie. 97.—Work of the citrus thrips, Scirtothrips citri (Moulton), on oranges. (After Quayle.) 


summer, there being several broods a year. The young and adults feed on 
the young and tender leaves, shoots, flowers, and fruit and besides scabbing 
and deforming the fruit, cause a withering and curling of the leaves and 
often a dropping of the blossoms before the fruit is set. The citrus thrips 
is a lover of a hot, dry climate, and is injurious chiefly in such citrus growing 
districts as Arizona and the warmer inland valleys of California. Besides 
citrus it is known to feed on European grape, apricot, peach, pear, plum, 
olive, raspberry, rose, purslane, nightshade, dock, pepper tree, umbrella 
tree, willow, and alfalfa, Some of the citrus growers in the Salt River 
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Valley, Arizona, claim to have far less trouble with the citrus thrips in 

orchards interplanted with alfalfa than where only clean culture is prac- 
ticed. Control measures have been proven successful wherever the work 
is thoroughly done. The oil emulsion or miscible oil and nicotine spray as 
recommended at the beginning of this chapter is the most effective. A two 
per cent commercial lime-sulfur spray, and a five per cent nicodust have also 
proven satisfactory under certain conditions, but have failed under other 
conditions. It is important to start spraying when the thrips first appear 
in sufficient numbers and to repeat as necessity arises. 


The cotton thrips, Frankliniella gossypii (Morgan) (Euthrips), is 1 to 1.30 mm. long, 
yoloweh-grsy | in color, and occurs in the tender tips of cotton plants at Yuma, Arizona. 
The sunflower thrips, Frankliniella helianthi (Moulton) (Euthrips), is 1.25 mm. long, 
and yellow gray and brown in color. It normally feeds in the blossoms of wild sun- 
flowers and is thought by G. P. Weldon } and others to be the thrips often responsible 
for the serious scarring of the young fruit of peaches and apricots in many parts of 
California, usually attributed to the wheat trips. (See Fig. 98). It does not readily 
succumb to dusting, but yields to the oil emulsion and nicotine sprays. Control measures 
must begin as soon as or shortly after the blossom petals fall to insure complete pro- 
tection. This thrips occurs throughout California and is most injurious in the warmer 
interior districts. 

The insular thrips, Frankliniella insularis (Franklin) (Huthrips),? is from 1.48 to 
2.12 mm. long, and brown in color. It was originally taken from the West Indies and 
Barbados Islands, Central America, Mexico, and Texas on lupine, morning glory, 
pend arrow root, and other plants, and in the flowers of wild cotton, Thurberia, in 

1z0na.* 

The small thrips, Frankliniella minuta (Moulton) (Euthrips minutus Moulton), is 
but 0.83 mm. long and of a uniform dark brown color. It occurs throughout California 
on the foliage and in the blossoms of cherry, pear, prune, grasses, yarrow, greasewood, 
sunflower, and buttercup. 

The apricot thrips, Frankliniella. morrilli Morgan,‘ scars and deforms the fruit of 
apricots in Arizona much as the sunflower and wheat thrips scar the fruit of apricots 
and peaches in California. The nymphs are most active and injurious in April and al- 
most disappear by May. 

The western thrips, Frankliniella occidentalis (Pergande) (Huthrips),® is a small species 
averaging about 1mm. in length. The color is orange yellow with dusky markings on 
the sides of the abdomen. It is similar to the wheat thrips, but has larger eyes, shorter 
head, much longer terminal antennal joint, and stouter and more prominent bristles 
on the head, thorax, and wings. It is common in California and feeds in flowers of 
orange, lemon, milkweed, apricot, peach, alfalfa, potato, marsh rush, and various 
weeds. According to Crawford ¢ this species is at times a serious pest to potatoes, and 
thought to spread early blight. The nymphs pass a quiescent stage in the ground under 
the dead leaves close to the food plants. The fruits of oranges and lemons are scarred 
by it. Morgan reports it on mango in Florida. 


The wheat or flower thrips, Frankliniella tritict (Fitch) (Thrips, Euthrips), 
averages 1.23 mm., long and slender, and is amber yellow with bright 
orange thorax. It ‘is the most abundant and widely distributed species, 
occurring in every locality throughout the country ‘and is responsible for a 
great deal of damage not generally known. It is an omnivorous feeder on 
wild grasses, weeds, flowers, field, forage and truck crops, deciduous and 
citrus fruit trees, berries, vines, and in fact on nearly all types of plant life. 


1 Jour. Econ. Ent., 14, 1921, p. 428. 
2H. J. Franklin, Proc. U. S. Nat. Mus., 33, 1908, p. 715. Orig. desc. 
3.W. D. Pierce and A. W. Morrill, Proc. Ent. Soc. Wash., 16, 1914, p. 21. 
_ 4A.W. Morrill, Ninth Ann. Rept, Ariz. Comm. Agr. and Hort. 1917, p. 38. 
5 Theo. Pergande, Insect Life, 7, 1895, p. 392. 
6D. L. Crawford, Mthly. Bul. Cal. State Comm. Hort., 4, 1915, p. 389. 
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Serious losses are occasioned by its attacks in the flowers of alfalfa, clover, 
wheat, grapes, peaches, apricots, strawberries, blackberries, and tomatoes, 
and the fruits of apricots, peaches, plums, prunes, grapes, and oranges are 
deformed and scarred by the nymphs and adults. This species breeds in 
the grasslands, forage and field crops, and waste areas in the spring, and 
when the plants begin to dry up in early summer the thrips migrate to the 
orchards, gardens, and cultivated fields in sufficient numbers to occasion 
great losses in a very short time. In some parts of California and Arizona, 
the young fruit of peaches and apricots are scarred almost beyond recogni- 
tion (Fig. 98). In all the Western States the production of alfalfa seed is 


Fic. 98.—Work of the wheat thrips. Frankliniella tritici (Fitch), on peaches, 


greatly reduced by the work of the wheat thrips in the flowers. Although 
some thrips may occasion greater losses to one or more crops, this species 
outdoes all others in the amount of damage in the aggregate to all kinds of 
crops. 

Control measures consist in thorough spraying as recommended in the 
beginning of the chapter. Dusting appears to afford little relief. 


The variety F. tritict californicus Moulton, is a color phase in company with the 
true species, in Washington, Oregon, and California. (Now named F. moultoni Hood). 

The Arizona cotton thrips, Anaphothrips arizonensis (Morgan), is 0.96 mm. long, 
whitish to pale yellow, and is sometimes quite destructive to cotton in Arizona. It 
also feeds on snakeweed. 

The grass thrips, Anaphothrips obscurus (Mull.) (Thrips striata Osborn), varies from 
1 to 1.6 mm. in length and is yellow with brownish markings. It is the common grass 
and grain-infesting species of the Eastern States and is responsible for a whitening of 
the panicle which is known as silver top and causes sterility of the seeds of grasses, 
barley, oats, wheat, timothy, and so forth. In Montana it is sometimes a serious pest 
to cereal crops! and has been taken on alfalfa, grasses, and corn in California. It is 
also known in Idaho, Utah, and Arizona, and probably occurs in other Western States. 

The long-winged thrips, Scirtothrips longipennis (Crawford) (Anaphothrips), is 0.96 
mm. long, whitish to brownish yellow with long wings extending beyond the tip of 
the abdomen by one-fourth their length. It has been taken from olive and pine in 
Southern California. 

The three-colored thrips, Scirtothrips tricolor (Moulton) (Anaphothrips), is 1.6 mm. 
long, the head and thorax are yellow, the pterthorax orange, and the abdomen brown. 
It has been found on goldenrod and young orange trees in Tulare County, California. 


1R. A. Cooley, 14th Ann. Rept., State Ent. Bul. 112, Mont. Agr. Exp. Sta., p. 56, 1916. 
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The corn thrips, Scirtothrips zee (Moulton) (Anaphothrips), is 1.10 mm. long and 
yellowish to brown with gray wings. It is recorded by Moulton on grasses, on the 
ears and leaves of corn, and on orange foliage in various parts of California. 

The white thrips, Scirtothrips albus (Moulton) (Physothrips, Huthrips), is 1 mm. long 
and translucent white with all of the antennal joints brown excepting the three near 
the head. It has been taken on peach at Red Bluff, California. , 

Ehrhorn’s thrips, Physothrips ehrhorni (Moulton) (Huthrips), is 1.20 mm. long, brown 
with pale head. It feeds on grasses and leaves of prune trees in the Santa Clara Valley, 
California, and is likely to be confused with the pear thrips. 


The pear thrips, T@niothrips inconsequens (Uzel) (Physopus, Euthrips 
pyri Daniel) ! (Fig. 99), is a serious pest on pear, prune, plum, and cherry 
particularly in California, but is now known in British Columbia, Oregon, 


a 
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' Fia. 99.—The pear thrips, Teniothrips inconsequens (Uzel). Nymph and adult. (After 
Moulton, U. 8S. Dept. Agr.) 


New York, and Ontario, Canada. It was originally supposed to be a native 
insect but we now believe that it was imported from Europe on nursery 
stock. There are so many bulletins and articles on this species that the 
reader will not find.a complete discussion necessary here. The adults are 
1.26 mm. long, dark brown to almost black, antennz 8-jointed, the seventh 
joint about twice as long as the eighth. The eggs are microscopic, white, 
reniform, and are deposited under the epidermis of the leaf and blossom 
petioles. The young are whitish in color and are commonly called white 
thrips in contrast to the adults which are known as black thrips. 

The pear thrips spends the larger part of its life cycle in the soil beneath 
the depth of cultivation as an immature, white thrips in estivation and 

18. M. Daniel, Ent. News, 15, p. 294, 1904. Orig. desc. as EH. pyri. 

D. Moulton, Bul. 68, pt. 1, Bur. Ent. U.S. Dept. Agr. 1907. Bul. 80, pt..4, Bur. 
Ent. U.S. Dept. Agr., p. 51, 1909. 

P. J. Parrott, Bul. 348, N. Y. Agr. Exp. Sta. 1912. 

Earl Morris, Bul. 228, Cal. Agr. Exp. Sta., 1912. 

S. W. Foster and P. R. Jones, Bul. 173, Prof. Paper, U. 8. Dept. Agr. 1915. 

R. C. Treherne, Proc. B. C. Ent. Soc., p. 80, 1916. Can. Ent., 51, p. 185, 1919. 

J. W. Eastham, Bul. 68, Dept. Agr. and Hort. Br. Victoria, B. C., 1916. 

E. O. Essig, Cire. 223, Cal. Agr. Exp. Sta., 1920. 

A. L. Lovett, Third Crop Pest and Hort. Rept., Ore. Agr. Exp. Sta., p. 95, 1920. 


190 _ INSECTS OF WESTERN NORTH AMERICA 


hibernation. These young drop from the trees in May and June, enter to 
a considerable depth below the surface and remain in a quiescent pupal — 
stage in small cells where transformation to the adult takes place in late 
October or early November, so that in reality the hibernation takes place 
in the adult stage in the soil. The black thrips begin to emerge in February 
about the time the first buds of the early prune trees begin to swell and — 
often a week or more in advance of the blooming period. They feed on © 
the opening flower buds and are often sufficiently abundant to devastate — 
every bud in an orchard so that the trees never come into bloom. Where ~ 
not sufficiently abundant to seriously injure the buds, the adults continue 
to feed in the flowers and lay their tiny eggs chiefly in the stems or petioles — 
of the blossoms. The black thrips may continue in the orchards for several © 
weeks after blooming, but the great majority die soon after egg-laying. — 
The eggs hatch while the trees are still in bloom or soon after the petals — 
fall and the young white thrips begin to feed on the developing fruit and 
on the unfolding leaves, remaining for two or three weeks or until about 
the middle of May, when they begin to go into the soil, continuing until the 
latter part of June when the last stragglers disappear. The white thrips 
cause a scarring of the fruit and perforations in the leaves between the 
veins and are responsible for much loss in the deformed and scabby fruit. 
There is but one generation a year. The outbreaks are very irregular and 
spotted so that there is no assurance of a recurrence in any district at any 
given time. 

The hosts of this thrips are the blossoms, fruit, and leaves of cherry, 
apricot, almond, apple, fig, grape, peach, pear, plum, prune, and similar 
fruit trees, and also the blossoms of acacia, and foliage of poplar, fir, maple, 
June or shadberry, willow, red flowering currant, choke cherry, walnut, 
anemone, weeds, shrubs, and so forth. 

The pear thrips was first described in Europe in 1895 and first came to 
notice in California in 1904. Since that time there have been a number 
of serious outbreaks, which resulted in a large amount of life history studies 
and control work by federal, state, and county officials, with the result 
that this insect is controlled and is no longer feared as an orchard pest. 

In the west it appears to prefer the cooler coastal regions to the warmer 
interior and is confined to the San Francisco Bay Region in California. In 
Oregon it is in a small area between Salem and Albany and in the Walla 
Walla Valley. In British Columbia it is along the southwest coast. 

The sprays and dusts given in the control measures at the beginning of 
the chapter are applicable for this species. Spraying, though more difficult 
because of the wet condition of the soil in early spring, is undoubtedly 
more effective than dusting, but the latter is very satisfactory and fast 
gaining precedence. For the black thrips the spray formula should be 
strengthened to include ten gallons of distillate emulsion or five gallons of 
miscible oil, one pint of forty per cent nicotine sulfate to 200 gallons of water, 
and the weaker solution of six gallons of distillate emulsion or three gallons 
of miscible oil to the same amount of nicotine sulfate and water for the white 
thrips. The free use of heavy cover crops, late fall plowing, and late fall 
irrigation are orchard practices of great practical significance in the control 
4 this pest and often hold it in complete subjugation without spraying or 
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_ PHL@OTHRIPIDE. The Tubular Thrips. 

The toothed-thrips, T’richothrips dens Moulton, is 1.50 mm. long, brown with bright 
_ red blotches on the body and legs, and with a conspicuous tooth on each of the fore 
tarsi. It has been taken on apricot trees in the Santa Clara Valley, California. 

Doane’s thrips, Acanthothrips cortices (De Geer) (A. doanet Moulton), is 2.40 mm. 


long, dark brown, with tips of tibize, tarsi and basal and distal tips of antennal seg- 


ments three to six inclusive, paler. It occurs on grasses in the foothills of the Santa 
Clara Valley, California. 
The wandering thrips, Cephalothrips errans Moulton, varies from 1.16 mm. long for 


_ the wingless female to 1.86 mm., for the winged male. The color is uniform dark brown, 
_ the tips of the tibie and tarsi ‘are pale. It has been taken on the foliage of apricot, 
__ prune, and mustard in the Santa Clara Valley, California. 


The black hunter, Leptothrips mali (Fitch) (Phleothrips, Cryptothrips aspersus Hinds, 
C. californicus Daniel, Liothrips macconnelli Crawf.),! is 1 to 1.7 mm. long, and very 
dark brown to blackish in color. The wings are clear white and when folded appear 
as a white line down the back. This is a common, widely distributed species which is 
predaceous on the eggs and young of various scale insects such as the black scale, brown 
apricot scale, and similar species, and on other small insects found on native shrubs 
and cultivated crops, fruit trees, vines, and ornamental flowers and plants. It is known 


» in various parts of Mexico and the United States and is recorded from British Columbia, 


Oregon, and California in the west. 
The wild buckwheat thrips, Leptothrips fasciculatus (Crawford) (Liothrips, Phyllo- 
thrips), is 1.55 mm. long and dark brown to black in color. It occurs on wild buckwheat 


- in Southern California. 


The Christmas berry thrips, Liothrips ilec (Moulton) (Trichothrips), is 1.70 mm. 
long, very dark brown to black, with all the tarsi, the tips of the fore tibize and seg- 
ments three and four of the antenne, yellow. The nymphs are bright cardinal red, 
with the head, antenne, dorsum of the prothorax, legs and the last abdominal seg- 


- ment, black. The adults are common throughout California on Christmas berry and 


often cause curling and deformation of the leaves at the tips of the shoots. The writer 


has taken the adults and young on the leaves and stems of tree malva in Southern 


California. It also occurs on hollyhocks. A variety, L. ilec dumosa (Moulton), occurs 
on scrub oak in Central and Southern California. 

_ The currant thrips, Liothrips montanus Hood, is black in the mature and light red in 
the young stage. It is a pest to the tender shoots of black currant, red currant, and 


_ gooseberry bushes in Montana.’ 
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The statice thrips, Haplothrips leucanthemi (Schrank) (Phleothrips, P. niger Osb., 
Anthothrips, Haplothrips statices Hal.), varies from 1.50 to 1.80 mm. long and is black 
with the tips of the legs and some of the middle antennal joints yellow. It isa European 
Som introduced into America and is now found in British Columbia, Oregon, Cal- 

ornia, Utah, and Montana in the west. It infests many plants including yarrow, 
statice, corn, chrysanthemum, rudbeckia, red clover, apple, plum, tomato, rutabaga, 
grasses, and spirea.: It is destructive to the red clover seed crop in Montana? and Idaho.! 


1W.E. Hinds, Proc. U. S. Nat. Mus., re P. 205, 1902. Orig. dese. 
S. M. Daniel, Hnt. News, 15, p. 293, 

D. L. Crawford, (NOR Sona Ent., Kes 5 163, 1910. 

2R. A. Cooley, Jour. Econ. Ent., 7, D. 194, 1914. 

3R. C. Treherne, Can. Ent., 51, p. 189, 1019. 

4A.C. Burrill, Jour. Econ. Ent., 11, p. 423, 1918. 


CHAPTER XX 
ANOPLURA (Order) ! 


* (Anoplos, unarmed; oura, tail) 
True Lice, Sucking Lice 


The members of this order are small, more or less flattened, wingless, 
specialized, ecto-parasites, which are characterized by having simple 
metamorphosis, sucking mouth parts, short antenne, and the tarsi ending 
in a single well developed claw. The head is small and narrow with an 
unjointed fleshy rostrum or beak for piercing and sucking, in contrast with 
the wide head and well developed biting mouth parts of the Mallophaga, 
with which they are often associated. The true lice pierce the flesh and 
suck the blood of the host thus producing fever, rash, and general lassitude 
by their bites. They are much more serious, however, in the réle of disease 
carriers among humans and other mammals. The part played by lice in 
the transmission of typhus fever and other germ-born diseases during the 
last great war is an example of their economic importance to the human 
race. 

The control of the true lice on domestic animals consists in the free use 
. of sodium fluoride powders, and pine tar and other dips as recommended 
for the Mallophaga. In the case of the human-infesting species, cleanliness 
is the most important factor in their elimination. While certain of the 
human lice were common among school children and adults thirty or more 
years ago and it was no dishonor to dig for them, they are not entirely 
unknown to the present American born generations in this country, in spite 
of a better knowledge of the insects and higher standards of personal and 
home sanitation. The normal laundering of clothes usually kills all of the 


1 The order is also known by various other names as Parasita, Siphunculata, Pseud- 
orhynchota, Phthiroptera, Ellipoptera, etc. It is placed in or near the Mallophaga by 
different writers. 

H. Osborn, Bul. No. 7, Div. Ent. U. S. Dept. Agr. 1891, p. 7. Bul. No. 5, n. s. Div. 
Ent. U.S. Dept. Agr. 1896, p. 164. 

V. L. Kellogg & G. F. Ferris, ee and Mallophaga of N. A. Mammals. Leland 
Stanford Jr. Univ. Pub. Univ. Ser. 

G. F. Ferris, “‘ Notes on pas te a Mallophaga.”’ ai 23, 1916, p. 97. “A 
Catalogue and Host List of Anoplura.” Proc. Cal. Acad. Sci 6, No. 6, May 12, 1916, 
p. 129. “Mallophaga and Anoplura.” Rept. Canadian Arctic Exped., 1913-1918, oe 
Sept. 1919, p. 11D. “Contrib. Toward a Monograph of Sucking Lice.” Pt. I. Lelan 
Stanford Jr. Univ. Pub. Univ. Ser. 1919. Pt. II. Stanford Univ. Pub. Univ. Ser. Biol. 
Sci. 2, No. 2, 1921. Pt. III. Ibid., No. 3, 1922; Pt. IV. No. 14, 1923. “De Anopluris.” 
Sci. Mthly., 15, pp. 551-556, 1922. 

M. Imes, “Cattle Lice and How to Eradicate Them.” Farmers’ Bul. , 909, U. S. Dept. 
Agr., Feb. 1918. 

G. F. Ferris kindly read and corrected this manuscript. 

The scientific names of the hosts may be found in part in ‘‘A Distributional List of 
the Mammals of California.” By Joseph Grinnell. Proc. Cal. Acad. Sci., Ser. 4, 3, 
Aug. 28, 1913, p. 263. 
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eggs and adults present, although a special process may be necessary under 

_abnormal conditions as during wars, famines, and so on.! Ointments of 
various kinds can also be had for local applications to the infested parts 
of the body. 


KEY TO FAMILIES ” 


1. Body with spines or hairs in definite rows, never with scales. Occurring only on 

Pa mE elie Se ee Ss, Se ndylmom Gris cake eh ealoue sees 

Body thickly beset with short, stout spines, or with spines and scales. Occurring 
OHbysOne MAILE MAMMALS sail. ee Ase ers eb aaa es sw Echinophthiriide p. 198 


2. Head much elongated and cylindrical in shape; tibize without a thumb-like process 
opposing the claw. (A single genus found on elephants). ..Hematomyzide 
Head not elongated; tibize with a thumb-like process opposing the claw.......... 


Bh) LBS LEO TINEE, Jo 6 crate 0 AR Pa ae Rn ROI ee ee ee Hematopinide p. 194 
Eyes present, well pigmented. (Found on man, apes, and monkeys) .. . Pediculide 
PEDICULIDA. 


The head louse, Pediculus capitis DeGeer (P. humanus Linn.),° is a small 
whitish species with faint dark markings on the sides, from 1.8 to 2.7 mm. 
long. The last abdominal segment of the female is bilobed. The small 
white eggs or nits are glued to the hairs mostly behind the ears and at the 
nape of the neck. They hatch in about 6 days and the lice reach maturity 
in 18 days after hatching. This louse is confined chiefly to the head and 
only rarely occurs on other parts of the body. It produces severe itching 
and eczema-like eruptions of the skin. The insect is apparently as old as 
man and is cosmopolitan in distribution affecting man everywhere. It 
is abundant on Eskimos in the most isolated sections of Alaska and the 
North. Control measures consist chiefly in cleanliness. The lice and nits 
may be killed by repeatedly washing the head with a 2% carbolic acid 
solution, with pine tar and other oil emulsions, or with commercial sheep 
dips and mange cures. 

The body louse, grayback or cootie, Pediculus corporis DeGeer (P. vest- 
imenti Nitzsch),* is grayish in color and larger than the head louse, measur- 
ing from 3 to 3.3 mm. in length. The lice infest humans and hide in the 
seams and folds of the clothing and only come in contact with the skin 
when feeding. The eggs hatch in 8 days and the larve mature in 11 days. It 
is also an ancient and cosmopolitan species. Control * consists in thoroughly 
heating, boiling, or steaming the infested clothing. Zinc oxide ointment 
is recommended for the dermatitis of the skin. 

The crab louse, Phthirius® pubis Linn. (P. inguinalis Leach), has the 
appearance of a miniature crab, being of the same general shape with well 


1Wm. Moore & A. D. Hirschfelder, ‘An Investigation of the Louse Problem.” Re- 
search Pub., Univ. Minn. 8, No. 4, July 1919. Control Methods and Complete Bibliog- 
raphy of same. 

Teh F. Ferris, Proc. Cal., Acad. Sci., 4th. ser. 6, No. 6, May 12, 1916, p. 133. Also 
see same for key to genera, as known at that time. 

3 According to G. F. Ferris, “Geo. H. F. Nuttall and his co-workers have shown that 
there are not two species of Pediculus, that they are at most two races of one species 
passing readily from one form into the other.”’ 

4 “Dry Cleaning Process of Q. M.C., U.S. Army.” Proc. Ent. Soc. Wash., 21,1919, 


. 8. 
5 Some modern authors spell this word Phthirus and use the same form for the endings 
of many of the generic names in this order. 
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developed claws. The color is whitish with a dusky patch on each shoulder, — 


the claws bright and the legs pale reddish. The length varies from 1.5 to 
2mm. This species inhabits the regions of stiff hairs on the body as the 
pubic region, under the arms, in the beard and at times even in the eye- 


brows, but it is rarely found on the head of humans. It is a cosmopolitan > 


species having been known from ancient times. 


HAMATOPINIDE. 

The sucking horse louse, Hematopinus asini (Linn.) (H. macrocephalus 
Burm.), is yellow with brown head, thorax, and margins of the abdomen, 
and from 2.5 to 3.5 mm. long. It is a common species throughout the world 
on the horse, mule, and ass. 


Fic. 100.—The hog louse, Hematopinus suis (Linn.). Left, dorsal aspect; right, ventraa 
aspect. (Drawn and furnished by G. F. Ferris.) 


The short-nosed ox louse, Hematopinus eurysternus (Nitzsch), is a yellow- 
ish-gray species from 2 to 3 mm. long, and characterized by the short 
bluntly-rounded head which is nearly as wide as long and the two black 
rpuese on the last abdominal segment. It is a cosmopolitan species on 
cattle. 


: 


“pt 


’ 


_is the largest of the common sucking lice, measuring from 5 to 6 mm. in 


ANOPLURA ; 195 
The hog louse, Hematopinus suis (Linn.) (H. urius Giebel) 1 (Fig. 100), 


length. It is gray with dark margins and reddish-brown thorax, the head 
is long and narrow, and the abdomen wide so that it has something of the 
appearance of the crab louse. It is a common and serious pest to hogs. 


The buffalo louse, Hamatopinus tuberculatus (Burmeister) (Pediculus cameli Linn.), 
is a widely distributed species occurring on buffalo in India and on the American bison 
throughout this country. 

The California gray squirrel louse, Hnderleinellus kelloggi Ferris, infests the California 
and black-footed gray squirrels in California. It occurs on gray squirrels in Mexico, 
Central America, and South America. 

The long-headed squirrel louse, Hnderleinellus longiceps Kellogg and Ferris, infests 
squirrels, ovine spp., in Colorado and Arizona (U. 8., Mexico). 

The Osborn ground squirrel louse, Hnderleinellus osborni. Kell. and Ferris, infests 


- ground squirrels in California, Arizona, and Texas. 


The chickaree louse, Enderleinellus niteschi Fahrenholz (Pediculus spherocephalus 
Nitzsch), infests the chickaree in Alaska, the Sierra chickaree in California, and Fre- 
mont squirrel in Colorado. (It also occurs in Europe. 

The western ground squirrel louse, H’nderlienellus suturalis (Osborn) (Hamatopinus), 
infests many kinds of ground eres in Alaska, Washington, Oregon, California, 
Nevada, Utah, and Colorado (U. S.). The variety occidentalis Kell. and Ferris, is 
recorded from the Sierra golden-mantled ground squirrel in California. 

The Sierra Nevada Flying squirrel louse, Microphthirus wncinatus (Ferris) (Ender- 
leinellus), infest the Sierra Nevada flying squirrel in California. 

The kangaroo rat louse, Fahrenholzia pinnata Kell. and Ferris, is recorded from the 
California kangaroo rat and the big desert kangaroo rat in California, and from the 
Great Basin pocket mouse in Nevada. It also occurs in Oklahoma and Mexico. 

The pocket mouse louse, Fahrenholzia tribulosa tribulosa Ferris, infests the California 
and long-tailed pocket mice in California. The subsp. reducta Ferris occurs on a re- 
lated host at Victorville, California. 

The sucking rabbit louse, Ha@modipsus ventricosus (Denny) (Hamatopinus), is a com- 
mon species on wild and domestic hares or rabbits in Europe and North America. It 


also infests the California jackrabbit in California and the Colorado Desert jackrabbit 


in Arizona. 

The field mouse louse, Hoplopleura acanthopus acanthopus (Burmeister) (var. amert- 
canus Kell. and Ferris), is reported from Alaska lemming in Alaska; California meadow 
mouse and gray bushy-tailed wood rat in California; and red-backed mouse in Wash- 
ington (other mice, Europe, N. A.). 

The chipmunk louse, Hoplopleura erratica arboricola (Kell. and Ferris) (H. arbori- 
cola Kell. and Ferris), occurs on many species of squirrels and chipmunks in California. 
It is recorded from the Sonoma, alpine, Marin, Santa Cruz, redwood, and Tahoe chip- 


- munks, the California gray and Douglas squirrels, the redwood and Sierra chickarees 


The white-footed mouse louse, Hoploplewra hesperomydis (Osborn), is a widely distrib- 
uted species in North America, South America, and Asia. In California it is recorded 


_ from the long-tailed harvest, house, and grasshopper mice, the redwood, Gambel, and 
. Boyle white-footed mice, and in Colorado from the grasshopper mouse. 


The hairy louse, Hoplopleura hirsuta Ferris, infests the western desert cotton rat in 
California, Arizona (Texas, U. S:). n 
The squirrel louse, Hoplopleura sciuricola Ferris (H. arboricola Kell. and. Ferris, in 


| S art), occurs on the California gray squirrel and the Sierra and redwood chickarees in 


alifornia, and on Sciurus spp. in Alaska and Arizona (U. 8.). 
The three-spined louse, Hoplopleura trispinosa Kellogg and Ferris, infests flying squir- 


- Yels in California and Oregon (U. 8.). 


Ue Ol Stevenson, Bul. No. 69, Bur. Anim. Ind. U. 8. Dept. Agr. 1905. 
120 Imes, ‘‘Hog Lice and Hog Mange.” Farmers’ Bul. 1085, U. 8. Dept. Agr. May 
Laura Florence, “The Hog Louse. Its Biology, Anatomy, and Histology.” Mem. 
51, Cornell Univ. "Agr. Exp, Sta., Dec. 1921. 


' 
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The sheep foot louse, Linognathus pedalis (Osborn) (Hematopinus), is a © 
pale yellowish species 2.2 mm. long. It occurs chiefly on the legs and feet 
of sheep where the hair is short, but rarely invades the wool above the 
knees. It is common throughout our region and the country. ; 


Fie. 101.—The larger ground squirrel louse, Neohematopinus leviusculus (Grube). Dorsal 
and ventral aspects of female and male. (After Ferris.) 


The sucking dog louse, Linognathus setosus (Olfers) (Pediculus piliferus 
Burm.), is a yellowish or pinkish species common on dogs throughout the 
world. It has also been taken from the white fox in Alaska. 

The sucking goat louse, Linognathus stenopsis (Burmeister), is a small 
species 2 mm. long, occurring on the domestic and Mexican goat in Cali- 
fornia (Europe, Africa). 
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The long-nosed ox louse or the blue cattle louse, Linognathus vituli: Linn. 
(Pediculus, Hematopinus tenuirostris Burm.), is characterized by the long, 
slender head and slender body 2 mm. long. The color is chestnut or bluish. 
It is most serious on calves, but also infests cattle. The species is cosmo- 
politan and is common in the west. 


Fic. 102.—The spined rat louse, Polyplax spinulosa (Burm.). Dorsal and ventral aspects 
of female and male. (After Ferris.) 


The capillate cattle louse, Solenopotes capillatus Enderlein,! is a small, 
amber yellow species with bluish-gray abdomen. The females are 1.5x0.7 
mm. It infests range cattle in many parts of the United States, occurring 
in Oregon, Washington (Texas), in the west. 


The sucking deer louse, Cervophthirius? ferrisi Mjséberg [C. crassicornis (Nitzsch)], 
has been taken from the Columbian black-tailed deer in California. 


1f. C. Bishopp, Jour. Agr. Research, Wash., D. C., 21, 1921, p. 797. 
2'The form phthirus is now accepted by many authors as the proper way of spelling 
the ending of this genus and other genera in the Anoplura having this ending. 
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The wood rat louse, Neohematopinus inornatus (Kellogg and Ferris) (Linognathoides, 
has been taken from the western bushy-tailed wood rat, gray-tailed wood rat, and Strea- 
tor wood rat in California. 


The larger ground squirrel louse, Neohematopinus leviusculus (Grube) (Pediculus, —— 


Hematopinus columbianus Osborn, H. montanus Osborn) (Fig. 101), is stout bodied, 
1.6-1.7 mm. long and infests ground squirrels, prairie dogs, marmots, ground hogs or 
woodchucks, and the western gray squirrels. It occurs in Siberia, Alaska, British 
Columbia, Washington, Oregon, California, Arizona, Mexico, and probably other 
Western States. 

The marmot louse, Neohematopinus marmote Ferris [Linognathoides montanus (Os- 
born) Ferris, in part], infests the marmot and ground hog or woodchuck in the Yo- 
semite Valley, California. 

The tree squirrel louse, Neohewmatopinus sciurinus (Mjéberg) (Hematopinus an- 
tennatus Osborn), infests nearly all species of tree squirrels. It occurs in Europe, North 
America, Central America, and South America. In California it has been taken from 
the redwood and Sierra chickarees. The subsp. griseicolus Ferris infests the California 
gray squirrel in California. ( 

The Pacific louse, Neohematopinus pacificus Kell. and Ferris, infests the alpine, 
Sonoma, Marin, and other chipmunks in California. 

The flying squirrel louse, Neohematopinus sciuroptert (Osborn), occurs on flying 
squirrels in the United States and California. 

The eared louse, Polyplax auricularis Kell. and Ferris, is distinguished by the ear- 
like projections on the head. It infests the white-footed mice throughout North America 
the grasshopper mouse in Colorado; the redwood and Gambel white-footed mice, an 
the Arizona grasshopper mouse in California and. Nevada. 

The spined rat louse, Polyplax spinulosa (Burmeister) (Fig. 102), is a cosmopolitan 
species reported from various rats in Europe, Africa, North and South America, Aus- 
tralia, and the Pacific Islands; and from the California meadow and the long-tailed 
lemming mice in California. 


ECHINOPHTHIRIDA. 

The seal louse, Echinophthirius + Hy atne (Olfers) (#. phoce Lucas), infests harbor 
and other seals in the Pacifie Ocean, Alaska (Greenland). 

The sealion louse, Antarctophthirus michrochir (Trouessart and Neumann), occurs 
on the California sealion along the coast of California. It is also reported from Auck- 
land Island, New Zealand. 

The walrus louse, Antarcotphthirus trichecht (Boheman), has been taken from the 
Pacific walrus in Behring Sea, Alaska. 

The fur seal louse, Antarctophthirus callorhint Osborn (A. monachus Kellogg and Ferris), 
occurs on the Alaska fur seal. 


-1See note 2, p. 197. 
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CHAPTER XXI 
HOMOPTERA." (Order) 


(Homos, same; pteron, wing) 


Harvest Flies, Spittlebugs, Treehoppers, Leafhoppers, Psyllids, Aphis, 
Seale Insects, White Flies 


The order Homoptera, comprises a very large group of diversified insects 
difficult to characterize collectively. They are small, delicate, winged or 
apterous, with simple (or rarely complex in male scale insects) metamor- 
phosis, and sucking mouth parts. As the order name suggests, the wings 
are usually of the same size and texture although in many the fore wings 
are somewhat thicker and often pigmented. At rest they are folded roof- 
like over the body. All are plant feeders, the order being one of the most 
injurious to plant life. Many species excrete over the plants quantities 
of honeydew, a sweet sticky material, upon which often grows a black smut 
fungus, and which causes smutting of fruit and foliage. Because of the 
great differences in the habits and economic relationships, the natural 
enemies and control measures will be discussed under the different families. 
The order is so large that only the more interesting and important members 
can be included in this work. 


KEY TO FAMILIES 


_ 


. Tarsi 3-jointed, antennx very short, with a terminal bristle; beak plainly aris- 
ing from the head; active, free living WSO GUS ides ite as seep aed Tel Neda it 2 

Tarsi 1- or 2-jointed, antennz usually well developed, somenmies wanting, with- 

out terminal bristle; beak appearing to arise between the front legs, rarely ab- 
sent in, the male; females stationary or of slow movement................... 6 


2. Large insects with three ocelli; males with musical organs and are loud shrill 


singers (Cicadas, Harvestflies)............. 0.0 cece seen ences Cicadidz p. 200 
Small insects normally with two ocelli, rarely three or more or wanting; males 
Sree nia Uae ENT STICEU TO LTATIES Ce P. 1a): Ae eels dae cae Siecle dha. Silas sid sa odave Bharebediatas Se Geb 


3. Antenne inserted on side of cheek beneath the eyes (Lanternflies). .Fulgoride p. aun 
Antennz inserted in front of and between the eyes..........0. 000 e eee eee es 


4, Prothorax prolonged backwards over the abdomen (Treehoppers) Membracide p. 203 
Prothorax not prolonged backwards over the abdomen.................0..005 5 


5. Hind tibize armed with two stout teeth and tip with a circle of small, stout spines 
Peet os) meee tame e sale ated bat se NUR porter pie' ce gags Cercopide p. 202 
Hind tibiz witha double row of spines-(Leafhoppers)......... Cicadellide p. 206 


1Tn older writings this order has been considered as a suborder of Hemiptera, which 
is now replaced by the three orders Anoplura, Homoptera, and Heteroptera. 
. Van Duzee, ‘Catalogue of Hemiptera.” Univ. Calif. Pub. Tech. Bul. Entomol- 
ogy, 2, 1917. Complete Catalogue and Bibliography. 
More complete references under Family headings. 
E. P. Van Duzee has read the manuscript of this order and has made a number of 


corrections and valuable Suggestions. 
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6. Tarsi 1-jointed with single claw, females sometimes legless, of many forms, often 
covered with a scale or with waxy material; males 2-winged (Scale Insects). . 
: Coccide p, 264 
Tarsi 2-jointed; wings two pairs or wanting. ............-....scases5) eee if 


7. Wings covered with fine white powdery wax(Whiteflies, Mealywings). Aras p. 322 
Wings transparent or not covered with Wax.......... 0.055 seve eee ee ene e tone 8 


8. Legs normal]; antennz 3- to 7-jointed (Aphis or Plant Lice) (Superfamily) ....... 
Aphidoidea p. 223 
Hind legs enlarged for jumping; antennz 9- to 10-jointed (Psyllids). Chermide p. 218 


CICADIDZ.! Harvest Flies or Cicadas. 

The cicadas or harvestflies are medium to large insects which are charac- 
terized by having the proboscis arising plainly from the head, three ocelli, 
small, bristle-like antennz, 3-jointed tarsi, musical organs in the male, 
and two pairs of many-veined membranous wings. The males are shrill 
singers and their continuous song is heard on bright, hot, spring and sum- 
mer days, and gives rise to the name harvest flies. They are much more 
abundant in the Eastern States where the periodical cicada or seventeen- 
year locust is a regular visitor. The western species are mostly smaller and, 
while common, are never present in great numbers. The eggs are normally 
deposited in small twigs, punctures being first made by the sharp ovipositor 
for their insertion. The only apparent damage done is the killing of the 
twigs in making these egg punctures. The eggs hatch within a few days 
and the nymphs make their way into the ground, where they remain one, 
two, or more years depending on the species, the seventeen-year locust 
requiring seventeen years of subterranean life before the nymphs crawl 
out and pass into the adult stage. The nymphs probably feed on the roots 
of grasses and other plants but their work is so obscure as to be unnotice- 
able. The nymphs leave the ground and crawl up on some object prior to 
the emergence of the adult. Very little is known concerning the life histo- 
ries of any of our many western species. A few of the most interesting are 
described. 


The girdled cicada, Tibicen cinctifera (Uhler) (Cicada), has brown head and horas 


and black abdomen, and is 25 mm. long. It is of interest because it so often oviposits 
in the twigs of fruit trees and other plants, such as citrus, olive, peach, and other de- 
ciduous trees; ash, rose, cotton, and so forth. Young nursery stock and olive trees 
suffer most. It occurs in California, Arizona, and New Mexico. 

The grand cicada, Tibicen dorsata (Say) (Cicada) , is according to Uhler “the grandest 
and most beautiful of the large western cicadas.” It is common in Colorado and also 
occurs in Arizona, New Mexico, and the States to the east of the Rocky Mountains. 

The Montezuma cicada, Tibicen montezuma (Distant) (Cicada), is orange and black 
with tan and white markings, and 26 mm. long. It frequents the plains and mesas 
of Southern California, Arizona, New Mexico, Texas, and Mexico, and according to 
C. H. T. Townsend 2 frequents and feeds on yucca. 


1 Tn many localities these insects are wrongly called locusts, a term more eneea mately 
used for short-horned grasshoppers. 

P. R. Uhler, Trans. Md. Acad. Sci., 1, 1892. 

W. T. Davis, “New Spp. Cicadidw Chieti from the Western States.” Jour. N. Y. 
Ent. Soc., 23, 1915, pelk: * 1916, pp. 42, 233; 25, 1917, p. 6; 27, 1919, pp. 68, 179; 28, 
1920, p. 95; 20, 1921, pp. 43. 

E. P. Van Duzee, Post Coast Cicadidw.” Jour. N. Y. Ent. Soc., 23, 1915, p. 21. 
Cat. Hemiptera. Univ. Cal. Pub., Ent. 2, 1917, p. 487. 

R. E. Snodgrass, “‘ Mouthparts of Cicadide.” Proc. Ent. Soc. Wash., 23, 1921, p. 1. 

2 Can. Ent., 24, 1892, p. 195. 
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Townsend’s cicada, Tibicen townsendi (Uhler) (Cicada),! oviposits in the twigs of pear, 
‘plum, and other fruit trees of New Mexico. It also occurs in California, Arizona, 
and Texas, and frequents the valleys. 

The crackling cicada, Cacama crepitans (Van Duzee) (Proarna), is a dark species 
22 mm. long with a few conspicuous, whitish spots on the body, and on the veins at 
the bases of the wings orange or reddish. It is a most interesting species which inhabits 
the coastal hills of Southern California occurring chiefly on California sage. The song 
of the male is long and almost deafening and when captured the sound is suddenly 
changed to shrill, high-pitched notes. It is most abundant during the forenoons on 
warm or hot July days. 

The large grass cicada, Okanagana consobrina Distant,? is from 25 to 30 mm. long, 
and black and tan with veins at bases of wings reddish or orange. The males sing 
almost continuously in the dry grass of the fields and hillsides on hot June and July 
days in the foothill regions of California. 

The bloody cicada, Okanagana cruentifera (Uhler) (Tibicen), is 30 to 32 mm. long, 
and black throughout. It does some damage to fruit trees in Montana. It is also 
reported in Colorado, Nevada, and California. 


Fic. 103.—The minor cicada, Platypedia minor Uhler. Adults, egg punctures and cast 
skin of last nymphal stage. 


The small grass cicada, Okanagana minuta Davis, is 16 mm. long. The color varies 
from straw or tan to black or a combination of these colors, and with orange or pink 
blotches at the bases of the wings. It is often abundant in the dry grass in the hills 
of the Coast Range Mountains of Central California and may be associated with the 
large grass cicada which it resembles in song and habit. 

The ere cicada, Okanagana napa Davis, is from 30 to 35 mm. to the tips of ths 
wings, and black and tan in color. It is a loud, shrill singer in the oak and other tree 
and shrubs on the dry hillsides of the Coast Range Mountains of Central California. 

The red-winged grass cicada, Tibicinoides cupreosparsus (Uhler) (Tibicen), is a small 
robust brownish or blackish species 20 mm. long, with the bases of the wings bright 
red. It inhabits the dry grassy areas in Southern California and may be mistaken for 
the large and small grass cicadas which it resembles in color and habits. The males 
make a feeble noise of long duration. 


1 Listed by Townsend as 7’. ochreoptera (Uhler). Insect Life, 5, 1892, p. 80. 
2 This species was described as a variety of O. vanduzeet by Distant, bot is now con- 
_ sidered a valid species by E. P. Van Duzee. 
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The bella cicada, Okanagana bella Davis, has the surface polished blue-black with 
orange-fulvous markings, and is about 24 mm. long. It is a widely distributed western 
species having been recorded in British Columbia, ‘California, Nevada, Utah, and Colo- 
rado. 

The orchard cicada, Platypedia areolata (Uhler) (Cicada),! is about 18 mm. long 
bronzy-blackish with yellow and amber markings and a conspicuous greenish-yellow 
band between the prothorax and mesothorax. It is a common western species and very 
often oviposits in the twigs 
of many kinds of decidu- 
ous fruit and olive trees. 
It occurs in British Colum- 
bia, Washington, Oregon, 
California, Nevada, Utah, 
Idaho, and Montana. The 
var. similis Davis occurs 
in the San Francisco Bay 
Region. 

The minor cicada, Platy- 
pedia minor Uhler (Fig. 
103), is of much the same 
size and color as the orchard 
cicada, but lacks the pale 
band on the thorax. Itis | 
much more abundant in 
California and  oviposits 
chiefly in twigs of native 
oak, baccharis, madrona, 
and willows, as well as in 
fruit trees. It is most abun- 
dant in trees on open, 
grassy slopes or along 
creeks, and fairly fills the 
air on hot days with the 
characteristic short, sharp 
clicks, repeated four or five _ 
times. 

Putnam’s cicada, Platy- 
pedia putnami (Uhler) (C7- 
cada), much resembles the 
latter in appearance and 
habits. It is common in the 
Western States and ovi- 
posits in native trees and 
shrubs and in deciduous 
fruit trees. It is abundant 
along creek beds. The 
males make eight clicks, 
rapid at first and then 

slower. Several varieties 
Fic. 104.—Spittle or froth of a spittlebug on pine. are recognized by Davis? as 
follows: occidentalis Davis, 
in Northern California; keddiensis Davis, in Oregon and Northern California; lutea 
Davis, in Montana, Wyoming, Utah, and Arizona. 


CERCOPID2.’ Spittlebugs, Froghoppers. 

The spittlebugs or froghoppers are so called from the fact that the 
nymphs are often surrounded with and live in a mass of white froth or 
spittle (Fig. 104); and also because of the squatty, frog-like appearance of 

14H. O. Essig, Inj. and Ben. Ins. Calif., 2d ed. 1915, p. 60. 


2W.T. Davis, Jour. N. Y. Ent. Soc., 38, 1920, pp. 106, 108. 
3K. D. Ball, “Adaptations to Arid Conditions in Cercopida. ” Ann. Ent. Soc. Am., 
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the adults. The antenne are minute and bristle-like, the mouth parts arise 
_\plainly from the head, and the tarsi are three-jointed. They feed on 
grasses, succulent vegetation, and herbaceous plants, extracting the juices 
as do other members of this family. There is a single generation annually, 
the adults hibernate and the nymphs appear in spring and early summer. 
The spittle or froth surrounding the nymphs conceals and protects them 
from parasitic and predaceous enemies and is a unique adaptation. 
The rhubarb spittlebug, Aphrophora permutata Uhler (Fig. 105), is 8 to 10 mm. long 
. and mottled brown in color. It is a very common western species, the froth-covered 
nymphs occurring in moist places 
on rhubarb, dock, dandelions, pop- = Sa ee ee | 
pies, lettuce, and many other plants, 


and the adults may be collected in 
sweeping such areas, or on shrubs. 
It oceurs in Washington, Oregon, | 
California, Idaho, Montana, Ne- | 
vada, Utah, Colorado, and New ‘ 


4 
1 


Mexico. ‘Although quite abundant 
it has never been a pest. i 

The annulate spittlebug, Aphro- | 
phora annulata Ball, was taken by | 
Ball? around the crown of western 
mugwort in Utah, and Philaronia 
abjecta (Ubler), on the roots and 
crowns of lupine and geranium in 
the mountains of Colorado. The | 
latter species has a wide distribu- | 
tion, having also been found in 
Alaska, Utah, Arizona, and east of 
the Rocky Mountains in the United 
States and in Canada. 

The ceanothus spittlebug, Clastop- 
tera obtusa (Say) (Cercopis), is - pale 
fawn with paler and darker ‘macula- 
tions, short and robust, and 4 to 5 
mm. long. The nymphs live on 
ceanothus in globular white or dis- 
colored masses of stiff, felt-like - ie ee ee : “ 
froth, which are just large enough ~~ TAT Sage cia Ai (ae vis 
to accommodate the inhabitant. Fic. 105.—The rhubarb spittlebug, Aphrophora per- 
Three varieties, achatina Germ., mutata Uhler. Nymphs and adults. 
testacea Fitch, and tristis Van D., 
are recognized by Van Duzee; and two varieties, borealis Ball, in Eastern United 
States, and jwntperina Ball, on red cedar in Colorado, by Ball. The species occurs 
throughout North America. In the west it is recorded in Colorado, New Mexico, and 
California. Nymphs and adults were taken by the writer in Yosemite Valley, California. 


MEMBRACIDZ.” Membracids, Treehoppers. 

The treehoppers are small, queer-looking insects characterized by the 
enlarged and prolonged prothorax which projects above the head and 
8, beite p. 365. “Notes on Cercopide and N. Spp.”’ Iowa Acad. Sci., 26, 1916, 


p. 
Herbert gers Studies of Life Histories of Froghoppers of Maine. - Bul. 254, Maine 
Agr. Exp. Sta. 1916. 

E. P. Van Duzee, Univ. Cal. Pub. Tech. Bul. Ent., 2, 1917, p. 507. Cat. and Complete 
Bibliography. 

Philip Garman, The Grass Feeding Froghopper or Spittlebug. Bul. 230. Conn. Agr. 
Exp. Sta. 1921. (Not western.) 

1H. D. Ball, Ann. Ent. Soc. Am., 8, 1915, p. 365. 

2h. W. Goding, “Syn, Subfamilies and’ Cenara Membracide N. A.” Trans. Am. 


204 INSECTS OF WESTERN NORTH AMERICA 


extends back over the abdomen. The antennz are minute, bristle-like, 
the beak is plainly inserted in the head, and the tarsi are 3-jointed. The 
adults hop and fly readily. The eggs are inserted in the bark of various 
trees in straight or cresent-shaped slits which may be definitely arranged 
or in great confusion so as to completely scar the bark where they remain 
during the winter, hatching in the spring. The young nymphs are narrow, 
flattened laterally, and often have a fringe of hairs or spines along the eave- 
like back. All are sap feeders and puncture the plants to suck out the 
jucies. The name treehopper is somewhat misleading since the members 
are as likely to be found on small shrubs and grasses as on trees. The 
winter is passed in the egg, nymph or adult stage. 


The pale treehopper, Ceresa albido-sparsa Stal, is a pale green species 8 mm. long 
with eae curved, red-tipped lateral pronotal horns. It is common in California sna 
Nevada 

The basal treehopper, Ceresa basalis Walker, is pale green or greenish-yellow with 
the under side of the body black, 7 to 8 mm., with two lateral horns on the pronotum 
tipped red. It is the commonest species in British Columbia, occurring on willow, 
goldenrod, and weeds. In Oregon it oviposits in apple trees. It is also recorded in 
California, Utah, New Mexico, and Eastern States feeding on goldenrod and cultivated 
plants. It undoubtedly has a much wider western distribution. 


The buffalo treehopper, Ceresa bubalus (Fabricius) (Membracis),} is the. 


widest distributed and best known treehopper in this country. It is bright 
green or yellowish with the underside yellowish. The horns on the pro- 
notum are short, stout, and point directly outward. The length is 10 mm. 
The eggs are white, smooth, cylindrical, rounded at one end and tapering 
towards the other, and about 0.80 mm. long. They are inserted in crescent- 
shaped slits in the bark in series of twos opposite each other so as to form 
an indefinite oval. They are laid in the fall in September and October, 
winter over, and hatch in the spring in May and June. The nymphs are 
green and easily recognized by the large, spiny processes on the back. 
The eggs are laid in the bark of stems of two- or three-year-old wood of 
fruit trees, chiefly apple, pear, cherry, prune, and so on, and in elm, thorn, 
willow, maple, and other native and ornamental trees. The nymphs and 
adults feed on foliage of succulent plants, shrubs, and trees including sweet 
clover, alfalfa, goldenrod, aster, wild licorice, potato, tomato, lily, grasses, 
apple, almond, apricot, grape, peach, pear, plum, locust, willow, and so 
forth. It occurs throughout the country and is reported in all the Western 
States. It is sometimes a pest to nursery stock and young fruit trees, 
injuring or even killing the same by making numerous egg-punctures, and 
is particularly serious in orchards interplanted with alfalfa, cover crops, 
or those in which weeds are allowed to grow during the spring and summer 
months. The most practical method of control is clean culture in and 


Ent. Soc., 19, 1892, p. 253. “Biblio. and Synopt. Cat. Membracide N. A.” Bul. 3, 
Til. eae Lab. Nat. Hist., 1894, p. 391. 

EK. P. Van Duzee, “Studies in N. A. Membracide.” Bul. 9, Buffalo Soc. Nat. Sci., 
1908, p 29.5 "Cat, ‘Hemiptera of Am. No. of Mexico.” Univ. Cal. Pub. Tech. Bul. Ent., 
2, 1917, p. 520. Bibliography and Catalogue. 

W. D. Funkhouser, “‘Hom. of Wing Veins of Membracider. ” Ann. Ent. Soc. Am., 6, 
1918, p. 74. eee of Membracidee of Cayuga Lake Basin.” Memoir 11, Cornell Univ. 
Agr. Exp. Sta., 191 

1W.D : Funkhouser, Mem., 11, Cornell Univ. Agr. Exp. Sta. 1917, p. 219. 
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‘around the nurseries and orchards. The red mite, Hupalus echinatus 


Banks,’ attacks the adults in Colorado. 


The western vere Ceresa occidentalis Funkhouser, is a small, bright green species, 
6.5 mm. long, with short, stout horns. It has been taken in large numbers in alfalfa 
fields of Imperial County, California, by the writer and probably also occurs in Arizona 
and neighboring States. 


The three-cornered alfalfa hopper, Stictocephala festina (Say) (Membra- 
cis),” is a small, bright green species, 5 mm. long and without pronotal horns. 
It is abundant and injurious in alfalfa fields in Southern California, Arizona, 
and New Mexico, and also attacks weeds, forage crops, and fruit trees, and 
oviposits in alfalfa stems. The distribution is general and also includes 
Colorado and Montana in the west as well as many other parts of the 
United States. Two varieties: rufivitta (Walker) and angulata Van Duzee 
are recognized. The hymenopterous parasites Gonatocerus ornatus Gahan, 
Polynema imitatrix Gahan, and Abbella (Ittys) perditrix Gahan have been 
reared from eggs in Arizona.® 

The green clover hopper, Stictocephala inermis (Fabricius) (Membracis),* 


- is a large, uniform green or reddish, hornless species, 7 to 9 mm. long. It 


is common on, and often injurious to grasses, alfalfa, clover, sweet clover, 
oats, and other forage plants and weeds. The egg-punctures are made in 
apple, peach, plum, and other fruit trees, and have been injurious to nursery 
stock. The species is widely distributed throughout the United States 
and is recorded in the west in Oregon, California, Nevada, Montana, 
Cee, New Mexico, and Arizona. 


The Pacific treehopper, Stictocephala pacifica Van Duzee, is green throughout in the 
females and green with black venter in the males. There are no pronotal horns. It is 
common on willow in British Columbia ° and also occurs in California. 

Wickham’s treehopper, Stictocephala wickhami Van Duzee, is a bright green, horn- 
less species. It occurs on many shrubs, grasses, weeds, and ‘cultivated plants, and is 
often abundant on willow and sunflower. It occurs in California and Washington. 

The modest treehopper, Pubilia modesta Uhler (P. bicinctura Goding), is yellow mottled 
with brown, with or without white bands and ferruginous color, 5 mm. long. It is 
reported injurious to chrysanthemums in New Mexico.’ It also occurs on mesquite, 
wild licorice, and other plants. Like some other species it is often found in the dry 
seasons at the bases or on the roots of the host plants.?' This species also occurs in 
Colorado, Utah, Arizona, and California. 

The oak treehopper, Platycotis vittata (Fabricius) (Cercopis) (Fig. 106), is a beauti- 
ful dull olive or sea green or bronzy species 10 mm. long, with the surface finely punc- 
tured and with red dots, the median pronotal horn long, short, or wanting, and with 
two lateral horns. The variety quadrivitiata (Say) is pale bluish with four red longi- 
tudinal stripes and usually with median and lateral pronotal horns well developed. 
The nymphs are black with yellow and red markings and with two prominent soft 
black spines on the middle dorsum. The normal food plants consist in a wide varie 
of deciduous and evergreen oak trees, in the small twigs of which the eggs are eee, 
In one instance the author took a freshly hatched colony from a cultivated chestnut 
tree. The young are gregarious and often occur in compact colonies. This is a widely 


1, P: Gillette and C. F. Baker. Cat. Hemip. Colo. 1895, p. 66. 

2V.L. Wildermuth, Jour. Agr. Research, 3, 1915, p. 343. 

3A. B. Gahan, Proc. Ent. Soc. Wash., 20, 1918, p. 23. 

4W. D. Funkhouser, Mem. 11, Cornell Univ. aw Exp. Sta. 1917, p. 233. 
5 W. Downes, Proc. B. C. Ent. Soc., 1919, p. 17. 

i Wa De Cockerell, Bul. 19, N. Mex. Agr. Exp. Sta. 1896, p. 102. 

7E. D. Ball, Ann. Ent: Soc. ‘Am, 8, 1915, p. 368. 
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distributed species throughout the country. In the west it is recorded in British Co- 
lumbia, California, and Arizona, where the striped variety is predominant. P. minax 
Goding, is a very much smaller, dull brown species with abbreviated or well developed 
pronotal horns. It is common on oak throughout California. 

The wide-footed treehopper, Campylenchia latipes (Say) (Membracis, C. curvata Stal), 
is cinnamon brown, and has a front, deeply keeled pronotal horn and two lateral ridges 
on the pronotum, which is densely punctured and hairy. The length is 6 mm. It 


Fie. 106.—The oak treehopper, Platycotis vittata (Fabr.). (After Woodworth.) 


infests a variety of grasses, weeds, shrubs, and forage plants including wild licorice, 
Psoralea, Apocynum, alfalfa, clover, goldenrod, and so on, and may occur at the crown 


and on the roots as well as on the tops. It occurs throughout the United States and . 


Canada and is reported in the west in Montana, Wyoming, Colorado, New Mexico, 
Arizona, and California. 


CICADELLIDZ (JASSID.) ! Leafhoppers, Sharpshooters. 
The members of this large family are small, slender insects with minute, 
bristle-like antennz inserted in front of and between the eyes; usually 


1 This family has commonly been known as Tettigonidw or Jasside in past years. 

E. P. Van Duzee, “Superfamily Jassoidea.” Trans. Am. Ent. Soc., 19, 1892, p. 295. 
21, 1894, p. 245. Check List Hemiptera. 1916, p.63. “Cat. Hemiptera.” Univ. Cal; 
Pub. Tech. Bul. Ent., 2, 1917. 

C. P. Gillette, ‘American Typhlocybine.” Proc. U. S. Nat. Mus., 20, p. 709, 1898. 

H. Osborn, “ Jasside of N.Y.” Univ. Bul. 22, Ser. 9, No. 24. Ohio State Univ. 1905. 
Bul. 108, Bur. Ent. U. 8S. Dept. Agr. 1912. Life Histories of Leafhoppers of Maine. 
Bul. 248, Maine Agr. Exp. Sta. 1916. 

Z. P. Metealf, “Wing Venation of Jassidew.”” Ann. Ent. Soc. Am. 6, 1913, p. 103. 
a D ue ee The Leafhoppers or Jassoidea of Tennessee. Bul. 17, Tenn. State Bd. 

nt. é 

F. H. Lathrop, The Cicadellide or Leafhoppers of South Carolina. Bul. 199, S. C. 
Agr. Exp. Sta. 1919. 

P. B. Lawson, ‘‘The Cicadellide of Kansas.” Kan. Univ. Sci. Bul., 12, No., 1, Ent. 
4, March 15, 1920. : 
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with two ocelli; the hind tibie with a double row of spines, the chief dis- 
tinguishing characteristic of the family. The front wings are somewhat 
thickened and often brightly colored to match the head and prothcrax. 
As the common names imply, they are active jumpers, although the adults 
also fly freely. Both young and adults have the characteristic habit of 
running sidewise. All are plant feeders, and pierce and suck out the juices 
causing a drying-up and wilting of the tissues. In addition many species 
are carriers of plant diseases such as hopperburn, tipburn, curly leaf, blight, 
mosaic, and bacterial and fungous diseases, and cause great losses to certain 
agricultural crops. The winter is usually passed in the egg stage although 
in many species adults and, in a few, nymphs hibernate in grasses, weeds, 
or trash. The small, whitish, elongate, slightly curved eggs are inserted 
in tender plant tissues in the spring and the wingless nymphs after fov1 
or five molts grow to maturity in 18 to 50 days so that from one to six 
broods may appear before the next winter. Of the large number of known 
species the great majority feed upon wild grasses, weeds, flowers, shrubs, 
and trees. A number of native species have also gone over to cultivated 
plants and are now serious pests, while a few are introduced, cld werld 
species of well known destructive habits. 

The natural insect enemies consist of parasites of the eggs, nymphs, and 
adults, and the predaceous green lacewings, raphidids, bugs, ladybird bee- 
tles, wasps, and a host of others which are responsible for more good in 
destroying these pests than is generally believed. They will be referred to 
more specifically under the different species. 

Control measures consist largely of the use of the milder contact insec- 
ticides in the form of dusts and liquids directed against the nymphal stages 
when the*insects are unable to fly. Of the dusts a five per cent nicodust is 
sufficient to kill the nymphs of most of the species, while a ten per cent 
nicodust kills both the nymphal and adult stages. Calcium cyanide dust 
is relatively new, but field tests have shown that a 25 per cent dust is very 
effective in killing the leafhoppers with little or no injury to the plants, 
if applied when the latter are free from moisture. Sprays composed of the 
following are also effective against the nymphs: 


VRE METOMIBOA Ene. oc tel aicie vs elke Sols cade oak 10 Ibs. 
pe Nicopme sulfate 409%. ose ce .5 ol oy. Ue Sas doe 1 pint 
‘ WV UBOTELO MINUS Amcue hyo cis sohs aPaiyia vse m ony adhere need 200 pale: 


This formula can be modified without seriously reducing its efficiency 
by substituting two gallons of miscible oil for the nicotine sulfate or by 
simply using the soap and water without either the nicotine or the miscible 
oil. On very tender: plants it is advisable to use only the nicotine and the 
water, omitting the sxap and the miscible oil. The leafhoppers usually 
feed on the undersides of the leaves so that care must be exercised to apply 
the dusts and sprays in such a manner as to reach all parts of the plants. 


F. A. Fenton, “The Parasites of Leafhoppers.”” Ohio Jour. Sci., 18, pt. 1, pp. 177, 
285, pt. 2, p. 243, 1918 

W.L. MeAtee, ‘Key to Nearctic Species and Varieties of Hrythroneura.” Trans. Am. 
Ent. Soc., 46, 1920, p 

E. D. Ball, SON ves a Genus Gypona of N. A. No. of Mex.” Ann. Ent. Soc. Am., 18, 
1920, p. 83. 
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BYTHOSCOPINZ. (Subfamily) Short Leafhoppers. The four-spotted 
leafhopper, Agallia 4-punctata (Provancher) (Bythoscopus), varies from 
yellowish or dark brown to gray with two dark spots on the head and two 
on the pronotum. It is a large, robust species, 4 mm. long, which feeds on 
alfalfa, beet, horseradish, sunflower, and various weeds. The range is wide, 
Colorado, British Columbia, Northern California (U.8.). Agallia oculata 
Van Duzee is common on elderberry in Southern California. 

The clover leafhopper, Aceratagallia sanguinolenta (Provancher) (Bythos- 
copus, Agallia),' is a short, broad, flattened species 3 mm. long, and light 
gray with light and dark markings giving it a mottled appearance. The 
adults hibernate and become active on warm winter days. The nymphs ap- 
pear in early spring. It is often a serious pest of leguminous crops as clover, 
lupines, peas, vetch, and alfalfa, but also infests grasses, grains, corn, beets, 
cabbage, weeds, and wild flowers. It occurs throughout the United States 
and is reported from the west in British Columbia, Washington, Oregon, 
California, Nevada, Utah, Wyoming, Colorado, Arizona, and New Mexico. 


Uhler’s leafhopper, Aceratagallia whleri (Van Duzee) (Agallia), is ees to the clover 
leafhopper in color and about the same size, but is not so broad and flat and has the 
elytra much longer. It is often abundant and injurious to alfalfa, beets, grasses, and 
native weeds, shrubs, and flowers in Colorado, Wyoming, New Mexico, ’ Arizona, and 
California (U, 8.). 

The following are common willow leafhoppers occurring throughout the country: 
Idiocerus alternatus Fitch is 5 to 5.25 mm. long and brownish in color. It occurs in 
Colorado, Utah, California; J. nervatus Van Duzee is 4.5 to 4.75 mm. long, pale greenish 
or yellowish and is found in Colorado, Arizona, and California. J. pallidus Fitch is 
from 6 to 6.25 mm. long, pale green often with the elytra dusky-tipped, and occurs in 
Colorado and California. J. suturalis Fitch is 5 to 5.75 mm. long, pale yellow with 
brown markings, and is reported from Colorado and New Mexico. 


CICADELLINZ (Sub- 
family). The Sharpshooters. 
The lateral leafhopper, On- 
cometopius lateralis (Fabr.) 
(Cercopis) (Fig. 107), is a 
dark species; the head, pro- 
notum, and scutellum are 
black specked with yellow; 
the elytra are reddish or dull 
bluish, with black veins and 
frequently with yellow mar- 
gins; the legs are black. The 
length varies from 7 to 8 mm. 
The normal food plants are 
grasses* and weeds, but it 
readily attacks cultivated 
crops and has been taken on 
Fie. 107.—The lateral leafhopper, Oncometopius apple, cotton, corn, potato, 
lateralis (Fabr.). onion, parsnips, and lambs- 
quarters. It is common throughout North America. In the west it is known 
in British Columbia, Oregon, California, Arizona, New Mexico, Colorado, 
Utah, and Montana. 
1H. Osborn, Bul. 108, Bur. Ent. U.S. Dept, Agr. 1912, p. 103. 
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The blue sharpshooter, Cicadella circellata (Baker) (Tettigonia, Tettigoni- 


ella)! (Fig. 108), is a beautiful, slender, blue or bluish green iridescent 


species with the head, pronotum, scutellum, legs, and 
venter yellow or orange. There are some very char- — See 
acteristic black lines and spots on the dorsum of 
the head, pronotum, and scutellum. The length is 
from 6 to 7mm. This species is common and often 
abundant in California on many native plants and‘ . 
is known to occur on grasses, grape, blackberry, rasp- 
berry, orange, lemon, hollyhocks, sunflower, elder, 
cocklebur, and so forth. It also occurs in Arizona 
and probably in many other Western States. 


The hieroglyphic sharpshooter, Cicadella hieroglyphica 
(Say), is rather stout, 6 to 7 mm. long, from brick red to 
green or dull blue, with prominent black markings on the 
vertex of the head. It is common throughout North America 
and occurs in all of the Western States. Three varieties, 
dolborata (Ball), almost black; uhleri (Ball), reddish or green- 
ish; and conflwens (Uhler) are recognized. The normal food 
plants are willow and alder. 

The bog leafhopper, Helochara communis Fitch, is a small 
green form with dark or dusky markings on face, and from 
4to 7mm. long. The surface is distinctly punctate. It is bow a 
often very abundant in moist places and feeds on swamp yy. 108. or rales 
grasses, rushes (Juncus), willow, and so forth. It is common  gharpshooter, Cicadella 
in the United States and is reported from California, Arizona, —_irceljata (Baker). 
New Mexico, and Colorado in the west. 


The sharp-headed grain leafhopper, Dre- 
culacephala mollipes (Say) (Tettigonia) * (Fig. 
109), is a long, slender, bright green species 
with the head, pronotum, and scutellum yel-. 
low, and legs green. The length varies from 
6 to 9.5 mm. The head is sharply pointed, 
and the vertex is longer than the pronotum 
and is marked with oblique, brownish lines. 
The winter is spent in the adult stage, the 
hibernating forms being darker green or 
brownish. The eggs are laid in the spring and 
summer under the epidermis along the mar- 
gins of the grass leaves. There are two gen- 
erations annually. The nymphs and adults 
are often so numerous as to cause considerable 

nl ~—§ damage to young grain crops. ‘The normal 

Fic. 109.—The sharp-headed food plants are grasses, but barley, oats, rye, 
grain leafhopper, Dreculace- wheat, alfalfa, clover, corn, timothy, sorghum, 
mecemolizpes (ay). cowpeas, vetch, and so forth, are aiso infested. 
The species is common throughout North America and occurs in certain 


1p, B. Lawson has placed his species as a synonym of C. atropunctata (Signoret). 
Sci. Bul: Univ. Kan., 12, Mar. 15, 1920, p. 87. 

E. O. Essig., Inj. and Ben. Ins. Cal., "2a ed. 1915, p 

2. H. Gibson, Bul. 264) Prof. Paper, U.S. Dept. yee 1915. 
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localities in the west. The fungus, Empusa grylli Fres., kills nymphs 
and adults under certain damp conditions. 


The small, sharp-headed leafhopper, Dreculacephala minor (Walker),! is much like 
the above but is smaller, 6 mm. long, has the vertex shorter than the pronotum, and: 
the entire venter of the male dull black. It occurs often in great numbers on grasses 
and other plants, often in company with the larger species. It occurs in Washington, 
California, Colorado (Florida). 

The grass shar SEOUL, Dreculacephala noveboracensis (Fitch) (Aulacizes), is much 
like D. mollipes (Say), but is paler in color, with shorter and blunter head and more 
distinct spots on the vertex. It feeds on grasses in moist localities and occurs in British 
Columbia, Washington, Idaho, Colorado (U.'S., Canada). 

The yellow-headed leafhopper, Dreculacephala reticulata (Signoret), is a small, pale 
green species 4 to 5.5 mm. long, with the head bright yellow or orange and lacking 
the dusky markings on the vertex found in the preceding forms. It is a grass feeder 
which also attacks oats, wheat, barley, and so on, and is limited in the west to Cali- 
fornia, Arizona, and New Mexico, but also occurs in other States ange in Lower Cali- 
fornia and Mexico. 


GYPONINZ (Subfamily). The Robust Leafhoppers. The angulate leafhopper, 
Gypona angulata Spnagberg, is a broad, bright yellow, pale green or nearly white species 
8 mm. long, reported attacking alfalfa in New Mexico by.C. H. T. Townsend.? It also 
occurs in Colorado, Utah, California (Texas). 

The 8-lined leafhopper, Gypona 8-lineata (Say), is a beautiful, large, oval, pale green 
species with six yellowish: or red longitudinal lines on the vertex, eight on the pronotum 
and four on the scutellum. The nervures of the elytra are yellow or red. The length 
is from 7 to 10 mm. The nymphs are orange in color. It is a common eastern species 
said to be in every section of the United States by E. H. Gibson.’ H. F, Wilson re- 
ports it injurious to loganberry plants in Oregon.4 Other hosts are willow, birch, maple, 
beech, dogwood, oak, walnut, apple, blackberry, aster, dahlia, sugar beet, grasses, 
shrubs, and weeds. 

The green flat-headed leafhopper, Xerophlea viridis (Fabr.) (Cercopis), is robust, 
wedge-shaped, and is 6 to 7.25 mm. long. The head is flat and the tips of the elytra 
at rest are perpendicular rather than horizontal. The color is bright green with the 
elytra paler toward the apices. It is often fees on native grasses in Washington, 
Oregon, California, Utah, and Colorado (U. S.). 


JASSINZ (Subfamily). The Variable Leafhoppers. The sharp-nosed 
leafhopper, Platymetopius acutus (Say) (Jassus), has the vertex sharp- 
pointed, yellowish specked with brown; the pronotum, scutellum, ‘and 
elytra, brown marked with whitish lines and spots; the venter, black marked 
with whitish. It is a small species 4.5 to 5 mm. long. It normally feeds 
on grasses but also attacks alfalfa and clover. Itis general throughout the 
country and is known in British Columbia, Utah, Colorado, New Mexico, 
and Arizona. A variety dubius Van Duzee occurs in the chapparal of 
Southern California. 

The yellow-faced leafhopper, Platymetopius frontalis Van Duzee, is short 
and stout, 3.5 to 4 mm. long, dark brown or black with yellow face and 
white spots on the head and elytra. It isa common eastern species reported 
only from California in the west. It feeds on rank grasses, clover, and 
weeds, growing in the shade. 

The kindred leafhopper, Deltocephalus affinis Gillette and Baker, varies 
from pale ashy green to brownish gray, pronotum often mottled with 


1 This species is listed as a variety of D. mollipes (Say) by some writers. 

2 Can. Ent., 24, 1892, p. 196. 

8 Proc. U. 8. Nat. Mus., 56, 1920, p. 90. 

4 Second Bien. Crop. Pest & Hort. bent, 1913-1914, Ore. Age Exp. Sta. 1915, p. 202. 
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-fuscous, and sometimes with five pale, longitudinal stripes. The length 

_varies from 3 to 4mm. It normally feeds on blue grass and other grasses, 
but also attacks oats and wheat. It occurs throughout North America 
and is reported from British Columbia, California, and Colorado in the 
west. 

The inimical leafhopper, Deltocephalus inimicus (Say) (Jassus),! is some- 
what robust and from 2.75 to 5 mm. long. The color is grayish or pale 
fuscous marked with brown or black, and with a pair of black spots on the 
vertex, a pair on the pronotum and a third pair on the scutellum. The 
nymphs are pale with the lateral margins of the thorax and abdomen dark. 

_ The eggs are deposited in the leaf or stem of the host in the fall and do not 
hatch until the following spring. It is a widely distributed and injurious 
species occurring throughout northern United States and Canada, and is 
known in British Columbia, Washington, Oregon, Idaho, Montana, Wyom- 
ing, and Colorado, It feeds on many kinds of grasses, timothy, barley, 
‘oats, wheat, rye, millet, corn, alfalfa, clover, and similar plants. The 
dryinids, Gonatopus erythrodes (Perkins) and G. inimicus Fenton, prey on 
nymphs and adults in Ohio. 

The destructive leafhopper, Huscelis exitiosus (Uhler) (Cicadula exitiosa 
Uhler, Limotetiix), is from 3.5 to 5.5 mm. long, pale yellowish or whitish 
with black and brown spots and markings and with distinct brown nervures 
in the whitish elytra. It is widely distributed in North America and is 
reported in Arizona, Colorado, and California in the west. It may often 
be present in swarms and is destructive to grasses and grains. 

The sugar beet leafhopper, Hutettex tenellus (Baker) (Thamnotettix)? (Fig. 
110), is a small species from 3 to 3.5 mm. long and variable in color from 
pale green in the spring to dark brownish in the hibernating adults. The 
species normally breeds in the foothills near arid or desert regions on filaree, 
atriplex, and other plants and migrates or disperses to the valleys and 
sugar beet fields in April, May, or June, depending upon the region. The 
eggs are laid in a wide range of wild and cultivated plants, but sugar beets 
are preferred during the summer. There are a large number of food plants, 
‘chief of which are filaree, atriplex, beets, Russian thistle, sea blite, sarco- 
botus, creosote bush, mesquite, wild gourd, peppergrass, malva, poverty 
weed, sea purslane, and lambsquarters. The nymphs and adults in feeding 
are capable of producing a transparent venation and a curling of the leaves 
known as curly leaf or curly top. The true nature of the disease is unknown, 
but it is often responsible for the complete destruction of the crop and 
causes damage estimated in the millions annually to the sugar beet industry 
of the Western States. Only individuals having first fed on a diseased 
plant, which may be filaree, lamsquarters, beets or many other native and 
cultivated host plants, can transmit the disease to a healthy plant. Other 


1H. Osborn, Bul. No. 108, Bur. Ent. U.S. Dept. Agr., 1912, p. 72. 

2C.F. Baker, Psyche, 7, suppl. 1896, p. 24. Orig. dese. 

E. D. Ball, Bul. 66, pt. 4, Bur. Ent. U.S. Dept. Agr. 1909, p. 38. Bul. 155, Utah Agr. 
Exp. Sta. 1917. 

_ C.F. Stahl and E. Carsner, Jour. Agr. Research, 14, 1918, p. 393. 

C.F. Stahl, Jour. Agr. Research, 20, 1920, p. 245, 

; Heo UP Severin, Jour. Econ. Ent., 12, 1919, p. 312. Facts about Sugar 8, nos. 7-13, 
1919. 

P.B. Lawson, Kan. Univ. Sci. Bul., 12, Ent. 4, 1920. 
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plants which may harbor the disease and which are also hosts are; the 
many annual saltbushes, red-stemmed filaree, field, garden and lima beans, 
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Fig. 110.—The sugar beet leafhopper, Futettix tenellus (Baker). A, different colored adults; 
B, egg punctures in stems of sugar beet leaves; C, eggs. (After Severin.) 


Fie. 111.—Power dusting machine designed for controlling the sugar beet leafhopper, Eutet- 
tix tenellus (Baker). A canvas apron drops in front. The back is canvas and the sides 
are thin sheet metal. The operator must wear a gas mask. (After Severin.) 


cucumbers, curly dock, datura, malva, mustard, nightshade, oxalis, 
peppers, pigweeds, radish, shepherd’s purse, smartweed, spinach, squashes 
and many other weeds and cultivated plants. Breeding continues in the 
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beet fields during the summer, there being but a single brood in the North- 
ern States as in Idaho, and from two to four in California. In some sections 

- there is noticed a definite dispersal or movement of the adult leafhoppers 
after harvest in the fall towards the natural breeding grounds where the 
winter is passed. 

The species is strictly western and is known in Washington, Idaho, 
Oregon, California, Nevada, Utah, Colorado, Arizona, and New Mexico. 
It has been reported also from Argentina, Mexico, and Florida, so its exact 
native home is questionable. 

There are a number of .j bo RSS EELS Baa 
natural enemies which play | 
an important part in re- 
ducing the numbers of 

. the pest. 

Control measures con- 
sist largely of avoiding the 
areas most likely to be in- 
vaded near the breeding 
grounds. The fog belt 
areas along the coast and 
many of the interior dis- 
tricts are sufficiently free 
from attacks as to be little 
affected. Applications of 
nicodusts are efficient but 
must be often repeated to 
insure a profitable crop in 
a heavily infested district 
(Fig. 111). 

_E. P. Van Duzee ques- 
tions the present generic 
position of this species. 


The geminate leafhopper, 
Thamnotettix geminatus Van - : 
Duzee, is slender, 5 to 6 mm. ' — oe 
long, greenish yellow with a ; 
pair of black spots on the = ee ae 
anterior border of the head, ee a 
a black spot on, each side of & - S ee 
the eye, an arched, dusky band Ce Le 6 
near the front border of the SUMMER VT urveiaar eo Tyce apa Tae 
pronotum, and black spots on Fria. 112.—The mountain leafhopper, Thamnotettix monta- 
the scutellum. It feeds on- nus Van Duzee. 
grasses, grains, timothy, alfalfa, 
clover, and apple, and ranges in Alaska, British Columbia, Washington, Oregon, 
California, and Colorado. : 

The mountain leafhopper, Thamnotettix montanus Van Duzee (Fig. 112), is a small 
distinctive species 4.5 mm. long, pale or dark brown to dusky with a conspicuous yellow, 
transverse band on the pronotum, pale face, and a yellow spot on the elytral suture. 
It is common on grasses, weeds, carrot, larkspur, goldenrod, apple, prune, and other 
plants, in British Columbia, Washington, Oregon, California, Nevada, Colorado, and 
probably most of the other Western States. 

The black-faced leafhopper, Thamnotettix nigrifrons (Forbes) (Cicadula), is a small 
species 3.25 to 4 mm. long, yellowish-green with four large black spots on the mar- 
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gins of the vertex, whitish or yellowish spots on the pronotum, and with a black trans- 
verse line on the yellow scutellum. It is a grass feeder which also attacks timothy, 
barley, oats, wheat, corn, and other grains. The distribution is largely east of the 
Rocky Mountains, Colorado and New Mexico being the only Western States included. 


The six-spotted leafhopper, Cicadula sexnotata (Fallén) (@%icada), is a 


small species 3.5 to 4 mm. long, yellow or yellowish-green with six black — 
spots on the vertex. It infests grasses, grains, and forage crops including ~ 
barley, oats, millet, rye, wheat, timothy, clover, and alfalfa, and is often a — 


serious pest. It has a wide distribution throughout the country and occur 
in Alaska and every Western State. 


The apple leafhopper, Empoasca mali (LeBaron) (Tettigonia) 1 (Fig. 113), 
is a small species 3.5 mm. long, yellowish green with white dashes and lines © 


on the vertex and six or eight white spots 
on the anterior margin of the pronotum, 
and a white letter ‘‘H” and three white 
lines on the scutellum. It hibernates in 


are at least two generations annually. 
The adults are attracted to lights in great 


feeder on a large variety of plants includ- 
ing weeds and grasses, alfalfa, beans, 
- clover, cowpea, beet, celery, corn, lettuce, 
dock, potato, apple, and ornamental and 
native shrubs and bushes. The normal 
injury is similar to that caused by other 
leafhoppers, but Ball? has shown it to 
cause a definite type of injury to pota- 
toes, known as hopperburn, and has sug- 
gested the common name potato leaf- 
hopper because of its feeding and breeding 
on this plant. The attacks on the potato 
a} _ first produce a wrinkling of the entire sur- 
oe) apse oe mia face of the leaf, followed by an upward 
rolling of the margins and a subsequent 
burning of the same. The apple leafhopper also transmits fire blight in 
apple orchards,’ but is not so intimately associated with fruit trees as it is 
with leguminous and potato plants. The species is common throughout 
the Eastern States, but is known in the west only in British Columbia, 
Washington, Oregon, California, Idaho, and Montana. A fungus, Ento- 
mophthora spherosperma Fres., kills many of the nymphs and adults. 
Control measures should be directed against the nymphs. A five per cent 
nicodust and Bordeaux mixture are recommended for potatoes and similar 


LR. L. Webster, The Apple Leafhopper, Bul. 111, Iowa Agr. Exp. Sta. 1910. 
E. P. Van Duzee, “Cat. Hemiptera.” Univ. Cal. Pub. Tech. Bul. Ent., 2, 1917, p. 705. 
Complete Biblio. 
se H. Lathrop, Leafhoppers Injurious to Apple Trees. Bul. 451, N. Y. Agr. Exp. Sta. 
P. B. Lawson, Kan. Univ. Sci. Bul., 12, Ent., 4, 1920, p. 242. Complete Biblio. 
2H. D. Ball, Jour. Econ. Ent., 12, 1919, p. 149. 
8. H. Lathrop, Jour. Hcon, Ent., 12, 1918, p. 147. 


both the egg and adult stages and there — 


numbers. It is a general and destructive — 
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plants, while nicotine and soap sprays or five per cent nicodust are the 
best for nursery stock and fruit trees. 

The flavescent leafhopper, Hmpoasca fiavescens (Fabr.), is much like the apple leaf- 
hopper in form, size, and color, but usually has only three pale spots on the pronotum. 
It occurs throughout the east, and in Colorado, New Mexico, 
Arizona, and California in the west. It is attracted to lights 
and feeds on grasses, beans, peas, alfalfa, cabbage, brussels 
sprouts, cauliflower, broccoli, beets, carrots, ‘dahlia, nasturtium, 
turnip, clover, sugar beets, apple, and many other plants at- 
tacked by the apple leafhopper. 

The unicolor leafhopper, Empoasca wnicolor Gillette (Fig. 
114), is glossy yellowish or green without markings and 3.5 
mm. long. It occurs in Colorado on hawthorn and grape. In 
Oregon it passes its full life cycle on and is destructive to apple 
and is considered by some to be the real apple leafhopper. It 
is common in California on various truck crops and on prune 
trees. It has generally been confused with Hmpoasca viri- 
descens Walsh which it greatly resembles. 


The rose leafhopper, Empoa rose (Linn.),! is 3.5 
mm. long and pale yellowish white or whitish with 
dark eyes and tarsal claws. The nymphs are whitish. WM 
The overwintering eggs are laid chiefly in the bark Fic. 114.—The unicolor 
of rose but some may be inserted in the twigs and ee ee 
limbs of apple, prune, and pear, while the first genera- 1" Tilllette. 
tion of spring eggs are deposited chiefly in the fruit 
trees. There are two generations a year. The nymphs 
and adults feed largely on the undersides of the 
leaves of apple, blackberry, cherry, cottonwood, cur- 
rant, dogwood, elm, grape, hawthorn, loganberry, 
maple, oak, pear, plum, prune, raspberry, rose, straw- 
berry, and numerous related rosaceous plants. The 
egg parasite, Anagrus armatus (Ashm.) var. nigri- 
ceps Girault,? destroys many of the eggs in Oregon. 

As a control measure Childs recommends the use 
of lime-sulfur in apple orchards as the ten- and thirty- 
day scab sprays to kill the nymphs, after which use 
one part of 40% nicotine sulfate and five pounds of 
whale oil soap to 100 gallons of water. Rose bushes 
are also suggested as catch traps to attract the egg- 
laying females in the fall. Prune and burn to destroy 
the eggs in the twigs or spray thoroughly when they 
hatch in the spring to kill the nymphs. A five per 
cent nicodust has proven effective in killing the 
young nymphs in California. 

The grape leafhopper, Hrythroneura comes (Say)? 
eee 115.—The_ grape (Figs. 115, 116), is a small slender species from 2.75 

eafhopper, © Erythro- 

newra comes (Say). to 3mm. long, pale yellow spotted and marked dor- 

(After Quayle.) sally with red. The early spring and summer forms are 


_ 1P. B. Lawson retains the generic name T'yphlocyba for this species. Kan. Univ. 
Sci. Bul., 12, Ent. 4, 1920, p. 245. 

Leroy Childs, Bul. 148, Ore. Agr. Exp. Sta. 1918. 

2A. es Girault, Ann. Ent. Soc. Am., 8, 1915, p. 276. 

3H. P. Van Duzee recognizes eleven varieties of this species in his ‘“ Cata- 
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pale with yellow predominating, while the hibernating adults are almost en- 
tirely red. This species is often a very serious pest to grapes in the warmer 
grape-growing regions of the country. The adults hibernate on plants, 
among the leaves, in and about the vineyards, and may be taken on alfalfa, 
clover, filaree, grasses, mustard, ragweed, and other plants. The eggs are 
inserted beneath the epidermis on the undersides of the grape leaves and 
hatch in from fifteen to twenty days. The nymphs feed largely on the 
under surfaces of the leaves and cause a whitening and eventually a drying- 
up and shedding of the foliage. The adults of the first brood begin egg- 


Fic. 116.—Head of the grape leafhopper, Erythroneura comes (Say); ant, antenna; e, com- 
pound eye; 1, labrum: la, labium; m, mandibles; mx, maxille. 


laying in May, giving rise to the second or summer generation. This 
brood matures in a few weeks and lays eggs which give rise to the hibernat- 
ing adults. The summer forms feed chiefly on grape, but also occur on 


beech, blackberry, burdock, catnip, currant, dewberry, gooseberry, grasses, — 


maple, plum, raspberry, strawberry, Virginia creeper, Boston ivy, and 
are widely distributed throughout the country being reported in practically 
every Western State. Control measures consist of the use of soap and 
nicotine sprays and five-per cent nicodust directed against the nymphs in 
the same manner as for the rose leafhopper. A ten per cent nicodust kills 
both the nymphs and adults. Sulfur-nicodust is usually used to control 


logue of Hemiptera.” Also see Proc. Cal. Acad. Sci., 4th series 13, pages 231-236, 


H. J. Quayle, Bul. 198, 1908; Cire. 126, ae Cal. Agr. Exp. Sta. 

F. Johnson, Bul. 19, tps Dept. Agr. 1914 

D.E. Merrill, Bul. 94, N. Mex. Agr. Exp. Sta. 1915. 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. Cal., Hort. Com. 1915. 

W. L. McAtee, ‘‘Key to the Nearctic Species and Varieties of Erythroneura. Trans. 
Am. Ent. Soc., 46, pp, 267-322, 1920. 
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the mildew as well and is more efficient also against the leafhopper. Cal- 

' clum cyanide dust has also proven very effective in the control of this pest. 

The oblique leafhopper, Hrythroneura obliqua (Say), is 3 mm. long, yellow- 

ish with reddish lines and markings. Four varieties are founded upon 

different color patterns. This species is general throughout the country 

on grape and is probably as a rule confused with the grape leafhopper. 
It occurs on plum in Colorado and on grape in California. 


FULGORIDZ.! Lanternflies, Fulgorids, Delphacids. 

The members of this large, interesting family are a heterogeneous lot 
but all are characterized by being rather small, having the tarsi 3-jointed, 
beak plainly arising from 
the head, the antenne in- 

- serted on the side of the 
cheek beneath the eyes. 
There are usually two 
ocelli, rather long, slender 
legs, two pairs of wings or Co): ae 


wingless. The elytra are aa hake ip 


long or quite short and 
the venation variable. 
The vertex of the head in 
many species is greatly 
prolonged like a snout or 
horn and gives them a 
queer and often grotesque 
appearance. The family 
is of little or no economic 
importance. early all 
feed on native plants, many of them being confined to arid regions. 


(After Woodworth.) 


The species of Scolops are interesting because of the long frontal prolongation. They 
occur in dry grasses, weeds, and shrubbery. They are common and abundant in the 
arid southwest but several species like Scolops sulcipes (Say) and S. angustatus Uhler 
oceur throughout the country. The pallid scolops, S. pallidus Uhler (Fig. 117), is a 
yellowish and gray species 6 mm. long, common in Southern California. S. hesperius 
Uhler is various shades of brown and occurs in Colorado, Idaho, Nevada, California, 
and Texas. S. abnormis Ball is 8 mm. long, brown and gray, with large process and is 
common in California. 

The very interesting Orgerius rhyparus Stal is nearly circular, flat, wingless, with 
pointed head, and is 4mm. long. It assumes an upright position in walking on the long, 
slender legs and jumps long distances when disturbed. It occurs singly in the dry grass 
in late summer and fall in Oregon, California, and Mexico. Ball and Hartzell list five 
varieties. 

The cult fulgorid, Civius cultus Ball, is a black and brown species 5 to 6 mm. long 
with grayish wings. It often swarms in great numbers in low native growths. The 


1W.L. Distant, Biol. Centr. Am. Homoptera, 1, 1883, p. 21. 

E. P. Van Duzee, “‘Synopses.’”’ Proc. Acad. Nat. Sci. Philad., 59, 1907, p. 467. “Cat. 
Hemiptera.” Univ. Cal. Pub. Tech. Bul. Ent., 2, 1917, p. 716. 

Z. P. Metealf, “Wing Venation of Fulgoride.” Ann. Ent. Soc. Am., 6, 1913, p. 341. 

D. L. Crawford, “Mon. Delphacide of No. & So. Am.” Proc. U. 8. Nat. Mus., 46, 
1914, p. 557. 

E. D. Ball and A. Hartzell, “Rev. Desert Leafhoppers of the Orgerini.”” Ann. Ent. 

- Soc. Am., 15, 1922, p. 137. 3 
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writer has taken great numbers on lippia in the Sacramento Valley, California, but it — 
is also abundant elsewhere in the central part of the State and is reported from Colo- ~ 
rado and Kansas. 

The date fulgorid, Asarcopus palmarum Horvath, is 4-6 mm. long, reddish-brown 
in the nymphal stage and very dark brown in the adult stage. The adults are apterous 
or have only rudimentary wings, but hop freely. This species attacks the crown leaves 
and bases of the fruit stems of the date palm and exudes quantities of honeydew over the 
plants. It is a native of Egypt and the old world date growing regions and was first 
noted in the date orchards of Southern California in 1924 by F. Stickney. 


CHERMIDZ.! Jumping Plant Lice or Psyllids. 

The members of this small family are easily separated from the other 
families of this order. The adults appear like miniature cicadas but are 
about the size of aphis or plant lice. They have the ability to jump and 
are therefore known as jumping plant lice. Like the aphis the rostrum 
arises far back on the venter of the head, but the wing venation readily 
separates the two families. The eggs are elongate and usually attached 
by a short stipe. The nymphs are very characteristic, being oval or slightly 
elongated, flat with conspicuously large wing pads, and often with a mar- ~ 
ginal fringe around the body. In some species the eggs, nymphs, and adults — 
are covered with thin or with very long white, cottony wax, completely — 
hiding them. Like their near relatives they are plant feeders, and often 
cause pseudogalls on the leaves and plants. The excrement of some species 
is in the form of small pellets of white crystal-like honeydew. The large | 
majority of the psyllids feed on native plants and but few may be considered 
injurious to cultivated and ornamental plants. Some of these latter have 
been imported on ornamentals from foreign countries. Control measures — 
consist of applications of nicotine and soap or miscible oil sprays and nico- | 
dust as suggested for aphis. The dusts are never effective against nymphs — 
or adults protected with a thin or thick waxy, covering. ,” 

Only the most interesting western forms are discussed. 


Ae ae 


The carex psyllid, Livia caricis Crawford, is 2.5 mm. long, almost black or from orange 
to pale brown. It occurs on carex in Colorado and is common throughout the country, 
also being known in the west in Utah, New Mexico, California, Oregon, and British 
Columbia. 

The knotweed psyllid, Aphalara calthe (Linn.) (Chermes), varies from 1.6 to 2.2 mm. 
in length, and is light reddish brown or dark chocolate brown in color, the wings furnate 
or with brown bands. The nymphs are often covered with white, cottony wax. The 
hosts are alfalfa, tomato, knotweed, gooseberry, artemisia, caltha, pine, dock, carex, 
and weeds. It is reported on larch and spruce in England. The distribution covers 
most of North America, Europe, and Japan. In the west it is known in Washington, 
Oregon, California, Nevada, Wyoming, Utah, Colorado, Arizona, and New Mexico. 
It hibernates in the adult stage in coniferous trees where available. 

The dock psyllid, Aphalara rumicis Mally, is similar to A. calthe (Linn.), with the 
wings more colored. It occurs on dock, Sophia, and weeds in Oregon, California, 
Wyoming, and Colorado (U. 8.). 


1The name of this family has previously been known as Psyllide. See E. P. Van 
Duzee, ‘‘Cat. Hemiptera,”’ Univ. Cal. Pub. Tech. Bul. Ent., 2, 1917, p. 782. Biblio. 

D. L. Crawford, “American Psyllidw.” P.C. Jour. Ent., 2, 1910, pp. 228, 347; 3, 
1911, pp. 422, 480, 628. Mon. Psyllide of New World. Bul. 85, U.S. Nat. Mus. 1914. 

E. A. Schwarz, ‘‘Psyllide of Alaska.” Herriman Alaska Exped. Proc. Wash. Acad. 
Sci., 2, 1900, p. 5389. ‘Notes on Am. Psyllidw.”’ Proc. Ent. Soc. Wash., 6, 1904, p. 234. 

EK. M. Patch, ““Homol. Wing Veins of Aphididae, Psyllidw, Aleyrodide ani Cocci- 
de.’ Ann. Ent. Soc. Am., 2, 1909, p. 101. Psyllide of Maine. Bul. 187, Maine Agr. 
Exp. Sta., 1911. “Notes on Psyllidew.” Psyche, 15, 1912, p. 19. Bul. 202, Maine Agr. 
Exp. Sta., 1912, p. 215. 
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The artemisia psyllid, Aphalara artemisie Forster, is whitish or flavous, 1.3 to 1.5 
mm. long, with spotted wings, occurring on Artemisia in Colorado and Utah. A. 
angustipennis Crawford is much like the former, but slightly larger, 2.3 to 3.5 mm. 
fos infests Artemisia in Washington, Oregon, California, Utah, and Colorado 

The Alaska psyllid, Aphalara alaskensis Ashmead, is 2.1 mm. long, dark brown to 
black, ranging from Alaska south into British Columbia, Washington, and Colorado. 

The sumach psyllid, Calophya californica Schwarz, is 1.6 mm. long, black to brown, 
infesting California sumach in Southern California. C. triozomima Schwarz is 1.7 mm., 
reddish or black with yellowish abdomen, and occurs on Rhus trilobata in Arizona, 
Colorado, and California. 

The alfalfa psyllid, Kuwayama medicaginis (Crawford) (Paratrioza), is 1.7 mm, 
long and pale green. It infests alfalfa in Colorado and California, 


t 


Fie. 118.—The tomato psyllid, Paratrioza cockerelli (Sule). A, adult female; B, fourth 
joint of antenna showing sensorium with covering or operculum; C, tip of tibia and 
the tarsus; D, egg; E, genitalia of male; F, genitalia of female; G, nymph; H, marginal 
fringe of nymph; I and J, antenna showing the ten joints. 


The lavatera psyllid, Kuwayama lavatere Van Duzee, is a pale green and black species, 
the green nymphs of which live in small blister like areas produced often in great num- 
bers on the leaves of lavatera in the San Francisco Bay Region, California. The writer 
took this species in abundance on the same host at Ventura, California, in 1918 and at 
Santa Cruz, Cal., in 1924. 


The tomato psyllid, Paratrioza cockerelli (Sulc) (Trioza) 1 (Fig. 118), is 
1.4 mm. long, light to dark brown, head and thorax black with white lines 
and spots. The nymphs are pale yellowish and orange; the eggs, pale 
yellow and attached by a very short stipe. There are three broods a year. 
The adults hibernate in pine trees wherever possible. The hosts are alfalfa, 


1H. Compere, Mthly. Bul., Cal. Hort. Com. 1916, p. 189. 
E. O. Essig, Jour. Econ. Ent., 10, 1917, p. 434. 
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arborvite, Solanum spp., spruce, tobacco, Datura, Iochroma, nightshade, 

pepper, petunia, pine, tomato, and potato. It is known in Colorado, Utah, 

New Mexico, Arizona, and California, and is often present in sufficient num- 

bers to warrant spraying the infested plants with nicotine and soap, or dust-. 
ing with nicodust, as recommended for thrips and aphis. 

The spotted-winged psyllid, Paratrioza maculipenmis (Crawford) (Trioza), 
is 1.7 mm. long, dark brown to black, with brown spots on the apical por- 
tions of the wings. It occurs on wild morning glory, ceanothus, and willow 
in California. 

The laurel psyllid, Trioza alacris Flor t (Fig. 119), is 1.9 mm. long, greenish 
yellow to pale brown with pale and dark maculations. The eggs are whitish 
or pale yellow, darker or orange at the tip, covered with fine, white, powdery 


Fie. 119.—The laurel psyllid, Trioza alacris Flor. A, adult female; B, nymph with the cot- 
tony covering removed; C, spines covering body of the nymph; D, egg; E, tip of tibia 
and the tarsus; I’, genitalia of female; G, genitalia of male; H, I, and J, antennal joints 3-10. 


wax. The nymphs are pale yellow and orange, entirely hidden by long, 
white, cottony wax. This species was imported from Europe and occurs 
in Central and Southern California and also in New Jersey. It is a pest 
of the laurel or sweet bay, producing a curling, thickening, and reddening 
of the edges of the leaves, giving the plants a very unsightly appearance 
and reducing their vitality by causing the leaves to drop. The Canary 
laurel and laurel cherry are also host plants. The adults hibernate on or 
about the hosts. Control consists in the application of miscible or distillate 
oil sprays directed against the nymphs in spring and summer. 

1D. L. Crawford, Mthly. Bul., Cal. Hort. Com. 1, 1912, p..86. Bul. 85, U. S. Nat. 


Mus. 1914, p. 94. 
E. O. Essig, Jour. Econ. Ent., 10, 1917, p. 439. 
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The white-fronted psyllid, Trioza albifrons Crawford, is 1.9 mm. long, orange to brown 

with whitish markings and stripes on the head, basal third of antennze, and pronotum. 

‘Tt infests potatoes, tomatoes, and nettles in Southern California and also occurs in 
Montana. 

The common willow psyllid, Trioza maura Forster, varies from 1.8 to 2.3 mm. long 
and from light orange to reddish brown or dark red in color. It infests a large variety 
of willows throughout America and Europe, and occurs in Washington, Oregon, Cali- 
fornia, Nevada, Utah, Colorado, and New Mexico. ° 

The black willow psyllid, Trioza nigrilla Crawford (T. salicis Mally, T. nigra Crawf., 
T. minutia Crawf. var. similis Crawf.), is similar to 7. maura Forster, but darker. It 
is common in willows in Washington, California, Nevada, and Colorado (U. 8.). 

The California willow psyllid, Ceropsylla californica Crawford, is 2 mm. long, orange 
to dark brown, head almost black. It occurs on willow in California and Colorado. 


< 


Fre. 120.—Galls of the hackberry 


gall psyllid, Pachypsylla celtidis-mamma Riley, on leaves of 
hackberry. 


The hackberry gall psyllid, Pachypsylla celtidis-mamma Riley ! (Fig. 120), is pale to 
dark reddish brown, moderately robust, and 2.4 mm. long. It forms curious little 
globular, hairy galls on the undersides and crater-like depressions on the upper sides 
of the leaves of hackberry in the Eastern States. It ranges through Colorado and Utah. 

The manzanita psyllid, Huphyllura arctostaphyli Schwarz, is 2.4 to 3 mm. long; head 
and thorax reddish, cinnamon brown, or yellowish; abdomen blood red; wings with 
brown maculations; legs reddish. It infests manzanita in Washington, California, 
Wyoming, Colorado, and Arizona: The variety nivetpennis Schwarz has white wings 
with brown spots on the apical margins and occurs in California. 

The madrona psyllid, Huphyllura arbuti Schwarz (Fig. 121), is 2.6 mm. long and 
reddish in color to match the bark of the madrona trees on which it feeds. The nymphs 


1The Utah specimens were collected by W. W. Jones and determined by E. P. Van 
Duzee. | 
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are enclosed in a globular, white, felt-like sac, and are often mistaken for a scale insect. — 


They secrete quantities of honeydew and are often responsible for smutting the trees, 
besides seriously injuring them in feeding. This pysllid is abundant and destructive 
to madrona trees along the coast of California and particularly in the San Francisco 
Bay Region and the Santa Cruz 
7s REESE GaAs 5 OS i Sh Ea = Mountains. Spraying the trees with 
F Pee ae | miscible oil in the late fall or early 
| spring to kill the nymphs is only 
| practical in gardens. In the woods the 
| insect is serious only spasmodically. 
| The Arizona madrona_ psyllid, 
| Euphyllura arbuticola Craton very 
much resembles the California spe- 
cies. It occurs on Arbutus arizonica 
in Arizona. 

The ceanothus psyllid, Arytaina 
ceanothe Crawford, is 1.7 mm. long, 
yellowish, light brown to dark brown 
in color. Common on Ceanothus and 
Rhamnus in California. 

The currant psyllid, Arytaina ribe- 
sie (Crawford) (Psyllopa), is 2.2 mm. 
long, and pale to dark brown in color. 
It occurs on wild. and cultivated cur- 
rants, ceanothus, and other low bushes 
in California, Arizona, Utah, and 
Colorado. ; 

The American psyllid, Pysllia 
americana Crawford, is from 2 to 2.5 
mm. long, reddish to pale or very 
dark brown in color, and occurs 
abundantly on yellow and one-leaf 
pifion pines in California. The va- 
riety minor Crawford, is much like 
the above in size and color, but occurs 
only on various species of willow in 
California and Colorado. 

The boxwood psyllid, Psyllia bux 
(Linn.), is a bright green species, 3 
mm. long. The nymphs are often 
covered with long, thin, white, cot- 
tony wax. This species seriously in- 


tacking the new growth and ¢ausing 
a curling of the leaves. It is a Euro- 
pean species introduced into the 
United States. The writer has taken 
ou : Se ea 1 it in quantities at San Jose, California, 

Fig. 121.—The madrona psyllid, Euphyllura arbuti The cottony alder psyllid, Psyllia 
Schwarz. Characteristic infestation on madrona floccosa Patch, is from 2 to 4 mm. 
showing the white felt-like coverings of the long, and pale yellowish-green or often 


: Hol It at the brownish in color. The nymphs are 
tei on the twigs and a single adult at the yellow. and. green Jani aaaein mate 


covered with a long, dense mass of 
white, fluffy wax. They are often abundant in great, numbers on the young leaves of 
alder in early spring. It is a common species in some of the Eastern States, and in 
California and Calerado in the west. The American alder psyllid, P. alni americana 
Crawford, is much the same in appearance except that the nymphs are brownish with 
dark cross bands at the base of the abdomen. They are, however, covered with the long, 
white, cottony wax, and occur on the leaves of alder in California and Nevada. 


1The writer is using the old form Psyllia as given in Van Duzee’s Catalogue, rather 
than the more recent Psylla. 


jures the ornamental boxwood by at-- 


HOMOPTERA 223 


The pear psylla, Psyllia pyricola Forster,! is 1.5 mm. long and pale orange 
to reddish brown with darker markings. The hibernating forms are larger 
and very dark reddish brown to black. The nymphs are yellowish to pale 
brown with wing pads and body markings dark brown or blackish. The 
eggs are pale yellow, elongate oval, and attached singly or in rows in cracks 
of the bark on the trunks and limbs, or around the terminal buds of the 
last year’s growth. They are laid in April and hatch in from ten to thirty 
days. There are about four broods annually. This species is a serious pest 
of pear trees east of the Rocky Mountains and has been reported from a 
number of Western States at different times. It has been reported in 
British Columbia and California, but the writer is sure that in California 
the pear psylla has never been found previous to this writing. 


\ 


APHIDOIDEA (Superfamily) ? 
; Aphis, Plant Lice 


The aphis or plant lice comprise a large superfamily of small, delicate 
insects well known to all who are interested in plant life because of their 


1C. L. Marlatt, Cire. 7, Bur. Ent. U. S. Dept. Agr. 1895. 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. Cal., Hort. Com. 1915, p. 67. 

2 The writer is indebted to A. C. Baker and P. W. Mason for corrections in nomen- 
clature and synonymy 

Cyrus Thomas, WA phidide of Illinois.” Bighth Rept. Ent. Ill. 1879. 

O. W.. Oestlund, “Aphidide of Minnesota.” 14th Ann. Rept. Geol. & Nat. Hist. 
Surv. Minn. 1886, p. 17. Bul. 4, Geol. & Nat. Hist. Surv. Minn. 1887. 

W. D. Hunter, A phidider N. A. Bul. 60, Iowa Agr. Exp. Sta. 1901. 

W. T. Clarke, “List of Calif. Aphididae.” Can. Ent., 35, 1903, p. 247. 

_ C. E. Sanborn, “Kansas A phidide and Cat. N. A. Aphidide.” Kan. Univ. Sci. Bul., 
3, 1904, pp. 3, 211. 

Gar P. Gillette, ‘ “Chermes of Colorado Conifers,” Proc. Acad. Nat. Sci. Philad., 1907, 

Pao: Can. Ent:, 39, 1907, p. 389. Jour. Econ. Ent., 1, 1908, pp. 302, 359; 2, 1909, pp. 
351, 385; 3, 1910, pp. 367, 403. Ent. News, 22, 1911, p. 440; 29, 1918, p. 981, Ann. 
Ent. Soc. Am., 4, 1913, p. "485; 10, 1917, p. 133. 

C. P. Gillette and E. P. Taylor, "A Few Orchard Plant Lice. Buls. 133 and 134, Colo. 

- Agr. Exp. Sta. 1908 

C. P. Gillette and L. C. Bragg, “Colorado Aphididae.” Ent. News, 27, 1916, p. 445. 
Jour. Ficon. Eni., 8, 1915, p. 97; 10, 1917, p. 337; 11, 1918, p. 328. 

E. M. Patch, Eastern Aphidide, ‘Many bulletins of Main Agr. Exp. Sta. 147, 1907 to 
282, 1919. “Homologies of Wing Veins of Aphididae,” etc., Ann. Ent. Soc. Am., 2, 
1909, p. 101. Jour. Econ. Ent., 10, 1917, Pp. 416. 

W. M. Davidson, California "Aphidide.” Jour. Econ. Ent., 2, 1909, p. 299; 3, 1910, 

p. 372; 7, 1914, p. 27; 8, ae p. 419. ‘Walnut Aphides of Calif.” Paul, 100, Prof. 
Pde US. Dept. Agr. 1914 

E. O. Essig, ‘‘California Aphidida. ” P.C. Jour. Ent., 1, 1909, pp. 1, 47, 98; 2, 1910, 
pp. 223, 283, 335; 3, 1911, pp. 400, 457, 523, 586; 4, 1912, pp. 698, 758, 826; 7, 1915, 
p. 180; 14, 1922, D: 61, Univ. Calif. Pub. Tech. Bul. Ent., 1, No. 7, 1917, p . 301. 

ey Fullaway, “Syn. Hawaiian Aphide.” Ann. Rept. Hawaiian We Exp. Sta., 
1909, p. 20. 

H. F. Wilson, Ann. Ent. Soc. Am., 3, 1910, p. 314; 8, 1915, p. 347. “ Oregon A phidide.”’ 
Trans. Am. Ent. 'Soc., 41, 1915, p. 85. “ Aphid Notes from’B. CG.” Proc. Ent. Soc. B. C. 
1915, p. 1. Oa Ent., 43, 1910, p. 381; 51, 1919, pp. 18, 41. Ent. News, 29, 1918, p. 230; 
Ne 1919, p 

A. F. ‘wilson and R. A. Vickery, ‘Species List of Aphidide of World and Food Plants. 
Trans. Wisc. Acad. Sci., Arts, Letters, 19, pt. 1, 1918. 
T. A. Williams, “ A phidide of Nebraska.” | Contrib. Dept. Ent. Univ. Nebr. 1910. 
A. C. Baker, “Syn, Genus Calaphis.” Proc. Ent. Soc. Wash, 18, 1916, p. 184, ‘‘East- 
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abundance on, and injury to all types of vegetation. The antenne are 
well developed, the rostrum arises well back on the underside of the head, 
and there are usually 3 ocelli in the alate forms. The adults are apterous 
or have two pairs of thin, membranous wings with a few simple veins; the 
tarsi are 2-jointed and terminate in two claws. The life histories are inter- 
esting and often complicated, and will be more carefully noted under the 
various species. The winter is passed in either the adult, nymph, or egg 
stage, usually on some host plant. In the spring the eggs hatch into stem- 
mothers which are apterous and parthenogenetic. They become mature in 
three or four weeks and give birth usually to apterous females. There may 
follow one or two broods of apterous forms after which winged migrants ap- 
pear and may in many cases entirely replace the wingless forms. Bringing 
forth young continues unbroken throughout the summer and until late fall 
or winter, when sexual males and females appear. After mating the female 
deposits one or more overwintering eggs. The eggs are small, oval, at first 
yellowish or greenish, but soon turn to a shining black. Hibernating 
nymphs and adults are parthenogenetic females which continue to repro- 
duce their kind year after year. In the warmer sections of the west most 
of the common species omit the egg stage entirely. Reproduction is rapid 
and enormous numbers result from a single female annually. 

Aphis are injurious to all forms of plant life and may be found on the 
bark, leaves, blossoms, fruit, and roots. Some produce large, warty excres- 
cences on the bark, while others produce curling or pseudogalls and true 
galls on the foliage. Feeding consists in extracting the juices from the 
plant tissues and results in the abnormalities already referred to, and in a 
drying up and weakening of the whole plant. Many are also responsible 
for disseminating fungus and other plant diseases. Most species excrete 
quantities of honeydew over the host plants, which is greedily sought by 
flies, ants and bees, and which also is the medium for the eo of the 
black smut fungus. 

The large majority of species are naked, but a great many séerbee. as 
a protection, varying amounts of white, powdery, or long, thick, cottony 
waxlike material. 

Natural enemies, consisting of predators and parasites, extensively prey 
upon these helpless creatures. Chief among the predators are the larve 
of the green lacewings of the Neuroptera, the ladybird beetles of the Co- 
leoptera, and syrphid flies of the Diptera, while the most important parasites 
are braconids and figitids of the Hymenoptera. The different members of 
all of the above are listed under the various hosts. 

The fungus, Enomophthora aphidis (Hoffm.), attacks many species 
in the west. 


ern Aphidide.” Jour. Econ. Ent., 10, 1917, p. 420. ‘‘Generic Classif. A phidida.” 
Bul. 826, Prof. Paper, U.S. Dept. Agr. 1920. 


A. L. Quaintance and A. C. Baker, “Aphids Inj. to Orchards, Fruits,” ete. Farmers’ 
Bul. 804, U. S. Dept. Agr. 1917. 


A. F. Swain, “New Aphidide of California.” Trans. Am. Ent. Soc., 44, 1918, p. 1. 
Ent. News, 29, 1918, p. 361. “A Syn. of Aphidide of Calif.” Univ. Cal. Pub. Tech. Bul. 
Ent., 3, No. 1, 1919, p. 1. 

C. D. Duncan, “N.A. Species of Phylloxera Infesting Oak and Chestnut.” Can. Ent., 
54, 1922, p. 267. 
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Control measures are very effective against aphis. They may be sum- 
-marized as follows: 
For eggs—Apply as dormant sprays just as the buds begin to swell: 
1. Crude Oil Emulsion, 1 part to 9 parts of water. 


2. Commercial Lime-Sulfur Solution, 1 gallon to 9 gallons of water to which is 
added 2 pints of 40 per cent nicotine sulfate to every 200 gallons of the above. 


For aerial forms—Apply as soon as insects appear and before leaves begin 
to curl: 


1. Fish Oil Soap (or Calcium Caseinate 14 pound).................. : pounds 
WicotinessuliatevA Oy percent... c.cr1<02 tele cterloarwie ss Géacle ee b- - pint 
VLE R LONI AKG. mete eee kee (ale eee oie: wehee oe cami s be da ood s aes Pattee re 100 Felons 

Ze, AN ROUSSE Oh. rece Suwacie Rei oerees cee WOR CIS eS Conte iene Sat ee 7 pounds 
DVIS itoicig Oil baebemee ease Peal ne tes 'e'hic- a's wyeietetekaioe eG Bte. deo yiandfae ba, wracnie = 1 gallon 
NAPE LCR HONING KC Mei PRa cho, een crive'e- ran eas Gye es The lda ayAdels os 100 gallons 


3. Miscible oil, 10 gallons to 100 gallons of water is recommended as a dormant 
spray for the woolly aphis. 

4. Nicodust, 2 per cent to 5 per cent of pure nicotine, applied dry. This material 
is very effective on some plant lice, but is not satisfactory for all species. 

5. Calcium cyanide, 10 per cent to 25 per cent is effective, but the latter strength 
may cause some burning of the foliage and should never be used when the 
leaves are wet. 


For root forms—Apply in late summer or fall: 


1. Paradichlorobenzene, 1 ounce to a tree, is effective on woolly apple aphis and 
pear root aphis in California. 

2. The spraying solutions as recommended for the aérial forms. Apply 3 or 4 
gallons per tree. 

3. Carbon disulfid, 1 ounce to 4 gallons of water thoroughly mixed and applied 
in a basin to each infested tree. 


KEY TO FAMILIES ! 
Summer parthenogenetic oviparous forms produced; stigma of the fore wings 


bounded behind by the radial sector. ... 0... cee. od ee ee we Phylloxeridz 
Only sexual oviparous forms produced, usually in the fall; stigma of the fore wings 
houndedweehind Dy the radius. ..¢.... cc. lc eee aes ae nee ones Aphidide p. 229 


PHYLLOXERIDA. Phylloxera, Chermes. 

The grape phylloxera, Phylloxera vitifolie Fitch (P. vastatriz Planchon)? 
(Fig. 122), is the most notorious member of the:family and perhaps the best 
known of all the aphis because of its destructiveness to the roots of grape- 
vines in California, the Eastern States, andin Europe. According to David- 
son and Nougaret * the biology of the insect in California, where the life cycle 
differs from that in the Eastern States, is briefly as follows: all are oviparous, 
parthenogenetic females, ‘the adult late autumn forms of which are oval 
or pyriform in shape, yellowish green or yellowish brown in color, 1 mm. 
x 0.55 mm. in size, occur on the roots, and are known as radicicole. The 
eggs are oval and lemon-yellow in color and 0.26 mm. in length. The late 
autumn eggs hatch into radicicole which hibernate on the roots in a dormant 


1 After A. C. Baker with modifications. 
2 The well known genus Phyllozera is used in preference to the less known Peritymbia 
of _furopean writers. 
. M. Davidson and R. L. Nougaret, ‘‘Grape Phyllozera in California.” Bul. 903. 
Prof. Paper, Bur. Ent. U. 8. Dept. Agr. 1921. 


226 INSECTS OF WESTERN NORTH AMERICA 


condition from the middle of October to the middle of April. Activity 
then begins, and after four molts the hibernants reach maturity and give 
rise to as many as eight generations during the summer period from April 
15th to October 15th. Most of the young radicicole appearing from the 
last of June to the first of November leave the roots of the infested vines 
by following up the trunk or through soil cracks, and seek new vines and 
are very appropriately called wanderers or wandering radicicole., These 
establish new colonies and spread the infestation. Although the wander- 
ers may be carried by birds, other insects, wind, and irrigation, the very 


occoapremrencaremienretns 


Fic. 122.—The grape phylloxera, Phylloxera vitifolie Fitch. Colony consisting of the adult 
female, eggs and young on a large grape,root at left and typical galls on small grape 
rootlets at the right. 


slow spread of the pest clearly indicates that the chief means of distribution 
in a vineyard is by the crawling wanderers from vine to vine. Elongated, 
orange yellow, winged sexuparous migrants also appear chiefly in the coast 
region from the middle of June to the first of November. These forms lay 
male and female eggs which hatch into sexual forms and in the Eastern 
States mate, the females laying the overwintering eggs, but in California 
the sex forms do not seem to mature. The gall or gallicole form is also 
omitted in California although a leaf-inhabiting form is recorded from 
Arizona. The active destructive period is from the middle of April to the 
middle of October when the vines show clearly the attacks of the radicicole. 
The hibernants live on the main roots during the dormant season while 
the active radicicole attack the small feeding roots producing little oval 
galls and eventually destroying entirely all of the feeding roots, which 
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results in the slow death of the vines. The phylloxera is a native of the 
middle and Eastern States inhabiting the roots of the American grape with- 
out seriously injuring them. It was probably carried on rooted vines to 
Europe and to the Western States where the European grape is cultivated. 
Its attacks on this variety proved so destructive as to threaten the grape- 
growing industries of these regions. It reached California in 1852, about 
as soon as it became known in France, and spread rapidly throughout the 
northern half of the State, but has never gained a foothold in the ex- 
tensive vineyards of the southern half. The pest is known in Arizona 
where it occurs on wild grapes but is largely confined to the leaves, and 
is not yet a pest of commercial plantings according to A. W. Morrill.! It 
is also reported from New Mexico.” Control measures consist largely in 
quarantine regulations preventing the distribution of infested rooted vines 
or other carriers from infested areas; and in the use of the so-called resistant 
roots of certain American varieties which are least susceptible to injury by 
phylloxera as rootstocks for the European varieties. Although thoroughly 
proved as a means of preventing serious phylloxera attacks for many years, 
very few of the vines of the many California vineyards are actually on 
resistant stocks, due chiefly to the cost of propagation and to the fact 
that most of the new vineyards are planted on land never before used 
for grapes and therefore free from the pest. The spread of the insect and 
the continued growing of vines on the same piece of land for many years, 
will in time make resistant stocks absolutely necessary for the proper con- 
tinuance of the grape and raisin industry of California. 

The poplar phylloxera, Phylloxera popularia Pergande, is a pale yellow, 
cottony-covered species common in the cracks on the twigs and limbs of 
cottonwood and poplar trees in California. P. salicola Pergande is also 
a pale yellow, cottony-covered species infesting the roots of willow and the 
twigs of willow and cottonwood in California, and poplar in Utah. P. 
stanfordiana Ferris is a yellow, naked species inhabiting the bark of blue 
oak at Palo Alto, California. 

The members of the genus Chermes are not well understood throughout 
our territory. Professor C. P. Gillette* has published a very valuable 
work on Colorado species, from which most of our information is gleaned. 

Cooley’s chermes, Chermes cooleyi Gillette (C. coweni Gill.) ,° may be taken 
as an example of the life history as it occurs in the Rocky Mountain region. 
The presence of this louse is plainly indicated in the spring of the year by 
the many small tufts of white, cottony material which cover the small 
bodies of the individual females resting on the needles of the food plants. 
The hibernating females or stem-mothers are exceedingly small, very dark 
green or black with a fringe of white, waxy threads around the margin and 


1 Fifth Ann. Rept. Ariz. Com. Agr. & Hort. 1913, p. 34. 

2T. D. A. Cockerell, Bul. 35, N. M. Agr. Exp. Sta. 1900. 

3. T. Bioletti, F. C. H. Flossfeder and A. E. Way, Phylloxera-Resistant Stocks. 
Bul. 331, Cal. Agr. Exp. Sta. 1921. 

4 “Chermes of Colorado Conifers.’’ Proc. Acad. Nat. Sci. Philad., 1907, p. 3. 

5 The species commonly taken in California and along the Pacific Coast have generally 
been referred to this species and to C. pinicorticis Fitch (Fig. 123). Mr. P. A. Annand 
who is working on the group advises the writer that the common form in this region is 
C. coloradensis Gillette which inhabits the needles of bull, lodgepole and pifion pines in 
Colorado, The former is reported by Gillette in Colorado. 
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a row down the middle of the dorsum. The antennz are three-jointed. 
In the spring (April) the entire body is covered with the white cottony 
material. At this time the color changes to a reddish-brown. Fully mature 
specimens vary from 0.08 to 1 mm. in length and are three-fourths as wide. 
The eggs are oval and light yellow. The pupz are first rusty-brown, be- 
coming darker with age. The dorsum is covered with white powder and 
dark, glandular spots. On the abdomen there are six longitudinal rows 
of these glands in which the cottony covering is secreted. The winged 
females are also reddish brown with 
black head and thorax and dusky five- 
jointed antennz and legs. The bodies. 
are covered with rather dense, white, 
cottony threads, allowing only the 
wings to show. They are about the 
same size as the full-grown apterous 
females. The winter is spent by the 
small females or stem-mothers on the 
surface of the needles of the red fir or 
the Douglas fir. In the spring these 
females begin to grow and cover the 
bodies with white, cottony wax and 
to secrete quantities of honeydew. 
About the middle of April or earlier 
they begin to lay eggs, each deposit- 
ing from twenty-five to forty. These 
hatch in about two weeks and the 
young settle and feed on the new and 
tender tips of the twigs. They ma- 
ture into winged and apterous females. 
The apterous forms deposit eggs which 
hatch into hibernating females, while 
the winged forms migrate to the silver 
spruce and lay eggs which hatch very 
quickly. The young of these settle on 
ecient reer apie the tender needles at the tips and 
Iq. -—CLolony 0 ermes macorticrs ; ; 
Fitch on Douglas fir. “The bodies are CAUS® UGE) TEN’ Gren oe 
Se Soma eect inches long. About the middle of July 
those on the silver spruce become full grown, winged migrants, and fly 
to the red fir or the Douglas fir and lay eggs which hatch also into 
hibernating females. Professor Gillette states that “It is certain that the 
forms on the Douglas fir are the descendants of the migrants from the 
silver spruce, and it is equally certain that the gall-producing forms on 
the silver spruce are the immediate descendants of the winged migrants 
from the Douglas fir.” The life history has not been worked out for the 
Pacific coastal region where there are likely to be some minor differences. 
Though the infested trees are seldom killed ' by the attacks of the lice, they 
often appear stunted and very unsightly because of the black smut fungus 
which covers the honeydew over the entire leaf surface of the trees. Char- 
1R. N. Crystal reports many Sitka spruce trees killed by it in British Columbia. 
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acteristic cone-like terminal galls are also formed on the twigs. The distri- 
bution of the different species throughout the west is not known. This 
species is recorded from Colorado, British Columbia, Washington, Oregon, 
and California, but this may also involve C. coloradensis Gill. The food 
plants are chiefly spruce and fir, including Colorado blue, Engelmann, 
Sitka, and silver spruce, and red and Douglas firs. The chief natural en- 
emies are ladybird beetles and larve of syrphid flies. W.M. Davidson 
reports also the predaceous beetle, Podabrus tomentosus Say,' attacking it 
in California. Control is successful with applications of miscible oil or 
crude carbolic acid emulsions during the winter, as recommended for scale 
insects. Chermes montanus Gillette produces cone-shaped galls at the 
tips of the twigs of Colorado blue spruce in Colorado at high elevations. 
C. pimocorticis Fitch is apparently the common species on spruce, pine, 
and fir along the Pacific Coast from British Columbia to California and in 
Colorado, and is responsible for se- 
rious damage. C. similis Gillette is 


British Columbia? and produces a gall 
similar to that of C’. cooleyi Gill. Ite 
also occurs in Colorado. Eric Walther 
has secured excellent control by spray- 
ing the infested trees with 5 gallons 
of miscible oil, 1 quart of 40% nicotine 
sulfate, and 200 gallons of water in the 
spring of the year when the young col- 
onize on the new growth. 


APHIDIDZA.* Aphis, Plant Lice. 


The Monterey pine aphis, Hssigella 
californica (Essig) (Lachnus) (Fig. 124), Fre. 124.—The Monterey pine aphis, 
is a slender, green species 1.5 mm. Essigella californica (Essig). Winged 
long, with very long hind legs. It in- female, nymph, and apterous female. 
fests the needles of the Monterey pine in California. H. F. Wilson re- 
ports it on yellow pine and Douglas fir in Oregon, and Edith M. Patch 
has taken it from white pine in Maine. 


Members of the large genus Dilachnus (Lachnus, Wilsonia) are large, mostly brown 
species with hairy bodies often covered with whitish, powdery wax, short, cone-like 
cornicles, 6-segmented antenne, and long hind legs. They are chiefly bark feeders 
occurring in dense colonies on the limbs and smaller twigs of coniferous trees. Apterous 
forms are much more abundant than winged individuals. They produce quantities of 
honeydew and cause black-smutting of the infested trees. D. arizonica (Wilson) 
infests pine in Arizona. D. braggi (Gillette) is dark yellowish brown, almost entirely 
covered with white pulverulence and occurs on Colorado blue spruce in Colorado. D. 
burrilli (Wilson) is black with white pruinose mottlings and infests Rocky Mountain 
red juniper in Idaho and Colorado. D. caudelli (Wilson) occurs on spruce in British 


1 Jour. Econ. Ent., 3, 1910, p. 372. 

2W.H. Brittain, Proc. B. C. Ent. Soc., 1912, p. 15. 

3] have used the common name aphis in preference to either aphid or plant louse for 
the reason that this name certainly antidates the scientific generic name, and I believe 
it is very important now to attempt to standardize the common names in view of the 
‘constant changes in scientific names. 
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Columbia; D. edulis (Wilson), on Pinus edulis in Colorado. D. ferrisi (Swain) occurs 
in large colonies on limbs of white fir in California, D. glehnus (Essig) a pulverulent 
species, on the apical twigs of Japanese dwarf silver spruce, in California. D. montana 
(Wilson) occurs on Pinus laricis in Montana. D. occidentalis (Davidson) is a dark 
green or brown, pruinose species often abundant on lowland fir in Oregon and Cali- 
fornia. D. pacifica (Wilson) attacks lowland fir in Northern California. D. palmere 
(Gill.) infests Engelmann and Parry spruces in Colorado. D. picea (Panzer) (Lachnus 
vanduzei Swain) is a very large, brownish species infesting spruce in California. D. 
ponderosa (Williams) occurs on yellow pine in Colorado and on Jeffrey pine in Cali- 
fornia and Nevada. D. pseudotsuge (Wilson) is a brown species which infests the 
terminal shoots of Douglas fir in Oregon. D. schwarzi (Wilson) attacks yellow and 
other pines in Arizona and Colorado. The arborvite aphis, D. tujafilinus (Del G.) 
(Fig. 125), is a brown aphis with a beautiful pruinose pattern. It is a Huropean species 
which. _infests the limbs of arborvite, Italian 
cypress, and retinospora, throughout Cali- 
fornia. D. sabianianus (Swain) occurs on 
digger pine in California. D. taxifolia (Swain) 
infests the trunks and branches of Douglas 
fir in California. D. vandykeit (Wilson) oceurs 
on spruce in Washington. Schizolachnus pini- 
radiate (Davidson) (Lachnus) is a rather small, 
dark green, long-legged species entirely cov- 
ered with cottony wax and inhabits the needles 
eof Monterey and other pines in the San Fran- 
cisco Bay region of California. S. tomentosus 
(De Geer) (Lachnus pineti Fabr.) varies from 
yellow to pee iy black, covers with ore 

: ‘ : secretion, and lives in “single file’ on the 
Fig. 125.—The arborvite aphis, Dilach- needles of the Rocky Mountain yellow pine 
in Colorado. 

The giant willow aphis, Pierochlorus viminalis (Fonscolombe) (J'uberolachnus) + 
(Fig. 126), is one of the largest western aphis, measuring 4.2 x 2.1mm. The color 
is brown with black spots, black cornicles, and a large black tubercle on the median 
dorsum just back of the middle. This conspicuous tubercle at once separates this 
giant species from all others. The surface is also covered with a fine, powdery white 
wax giving the body a decidedly gray color. It feeds in large, compact colonies on 
the trunks and branches of willows often near the ground, and when disturbed has the 
habit of kicking the hind legs back and forth above the abdomen in a very energetic 
manner. This habit is common to all the individuals of a colony and is probably a 
means of warding off natural enemies, although they are not exempt from the attacks 
of the larvee of syrphid flies and hymenopterous parasites. It is known in Europe and 
various parts of the United States. In the west it is common in California and also 
occurs in Arizona and New Mexico. A disease which causes the bodies to melt away 
kills great numbers in Southern California. This aphis has recently been taken from 
Comice pear in California by the writer. 

The oak bud aphis, Thelaxes californica (Davidson) (Vacuna), is a small gregarious 
species varying from yellow to dark green, less than 1 mm. long, which lives about the 
bases of the buds of the valley and bur oaks in Central California. 

The woolly oak aphis, Phyllaphis quercifolie Gillette,? is yellow or pale green, par- 
tially or entirely covered with loose, wool-like, white wax. It infests the undersides of 
the leaves of the native scrub oak in Colorado. P. quercicola Baker is similarly covered 
with loose, cottony wax, and lives freely on the undersides of the leaves, or produces 
pseudogalls by turning under the edges of the leaves of the coast live oak in California. 
P. fagi (Linn.) is also dark green, covered with loose, white flocculence, and infests 
the undersides of the leaves of beech in California. 

The manzanita leaf-gall aphis, Tamalia coweni (Cockerell) (Phyllaphis, Pemphigus) ,* 
is a very interesting species, producing numerous green or reddish roll galls on the edges 
of the leaves of manzanita. The adults inhabiting the galls are brownish or dark olive 
green with darker markings on the dorsum and vary from 1.5 to 2 mm. in length. The 


1K. O. Essig, P. C. Jour. Ent., 4, 1912, p. 774. 
2C. P. Gillette, Hnt. News, 25, 1914, p. 272. Orig. dese. 
3B. O. Essig, P. C. Jour. Ent. and Zoél., 7, 1915, p. 187. 
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winged migrants are dark green and black. The males are winged and of the same color 
but very small, 0.85 x 0.30 mm. The distribution probably includes much of the west, 
but it is now known only in Colorado, Nevada, and California. 
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Fic. 126.—The giant -willow aphis, Pterochlorus viminalis (Fonsc.). A, winged female, B, 
cornicle; C, tarsus; D and H, antenne. 
) 


The common birch aphis, Calaphis betulecolens (Fitch), is a large, green species with 
very short cornicles infesting the leaves of birch trees, producing quantities of honey- 
dew, and causing much smutting of the foliage. All sexes appear and the eggs are laid 
in cracks of the bark and in the small crotches. It is generally distributed throughout 
the United States and is likely to occur wherever birches are grown. In the west it is 

‘recorded from Colorado and California. C. annulata (Koch) is a smaller, reddish- . 
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brown species with many dark transverse bands on the dorsum. It is often associated 
with the former on birch in California. 


f 
2 


The chestnut aphis, Calaphis castanee (Fitch) (Myzocallis, Callipterus), is a small 
pale yellow species often present in great numbers on the undersides of the leaves of — 
chestnut and hickory trees. All sexes occur. It is an eastern species reported in the 


west only from California. 


The walnut aphis, Chromaphis juglandicola (Kaltenbach)! (Fig. 130, A, B), 
is the pale yellow species so abundant on the undersides of the leaves of 
the English walnut trees throughout California and Oregon. The bodies 
of the nymphs are beset with long, glandular hairs and the apterous sexual 


females have two prominent black bands and smaller black spots on the 
dorsum. The species is often a serious pest to walnut trees and produces © 


quantities of honeydew. The fungus, Entomophthora chromaphidis Burger 


Bs ca 


Fic. 127.—Applying nicodust in a walnut orchard with a power duster to control the wal- 
nut aphis, Chromaphis jugkandicola (Kalt.). (Photo furnished by R. E. Smith.) 


and Swain,” kills many of the aphis. It is easily controlled by dusting 
with very weak nicodust (Fig. 127), which readily adheres to the glandular 
body hairs and causes almost immediate death. 


The cloudy winged oak aphis, Therioaphis bellus (Walsh) (Callipterus),? is a small, 
bright yellow species with black lines on the sides of the prothorax which extend slightly 
back of the bases of the front wings, and cloudy costal areas extending the full length 
of both pairs of wings. It is an eastern species, infesting the leaves of coast live oak in 
California and many species of oaks in the east. The alder aphis, 7. flavus (Davidson) 


Pres O. Bese, “The Walnut Plant Louse.” Mthly. Bul., Cal. State Com. Hort. 1, 
2, p. 190. 
W. M. Davidson, Walnut Aphides in California. Bul. 100, U. 8. Dept. Agr. 1914. 
2 Jour. Econ. Ent., 11, 1918, p. 278. 
3H. O. Essig, P. C. Jour. Ent. and Zodl., 7, 1915, p. 195. 
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(Zucallipterus), is a large, pale green species on the tender shoots of alder in California. 
The linden aphis, 7’. tlie (Linn.) (Hucallipterus, Callipterus), is a beautiful yellow and 
black species with clouded wings which has been introduced from the east and often 
becomes very abundant on linden trees in California. The tan oak aphis, 7’. pasanie 
(Davidson) (Myzocallis), is a yellow species occurring on the undersides of the leaves 
of the tan oak in California. 

The European birch aphis, Huceraphis betule (Linn.), is a large green and black aphis 
distinguished from the common birch aphis by the flocculent waxy covering. It infests 
the leaves of all kinds of birch trees and occurs throughout the country. In the west 
it ranges from British Columbia to California and Colorado. £. gillettei Davidson 
is a large, pale green species, 8 mm. long, sparingly covered with white flocculence, 
my aba the undersides of the leaves of alder in California, and alder and birch in 

olorado. 

The wild walnut aphis, Monellia californica Essig,! is a beautiful, pale yellow species, 
2 mm. long with a black band on each side of the prothorax, and with the veins, the 
tibiz, and tarsi black. It occurs on the undersides of the leaves of California black 
walnut in Southern California. M.carye (Monell) is an eastern species which occurs 
on the eastern black walnut, hickory, and pecan in Oregon and California. The little 
hickory aphis, M. caryella (Fitch), is a common eastern species rarely taken on eastern 
black walnut in California. 


Fig. 128.—The bamboo aphis, Myzocallis arundicolens (Clarke). A, sexual female; B, hind 
tarsus of same; C, and D, antenna; E, cornicle. 


The bamboo aphis, Myzocallis arundinarie Essig and M. arundicolens (Clarke)? 
(Fig. 128), are common on the leaves of bamboo throughout California. Both species 
are yellow; the former has black markings on the head, antenne, thorax, and abdomen, 
and is known only in the winged form, while the latter has black markings only on 
the antennz in the winged females and has the sex forms, apterous yellow female and 
dark winged male. The eggs are-first yellow, turning shining black. The small alder 
aphis, M. alnifolie (Fitch),? is an exceedingly small, pale yellow species 1.2 mm. long, 
often very abundant on the undersides of the leaves of alder in California. M. castani- 
cola Baker (M. davidsoni Swain)‘ is a pale yellow species living on the undersides 
of the leaves of chestnut and oak in California. M. californicus Baker inhabits the 
valley oak in Central California. M. maurert Swain is dark green with clouded wings 
and infests the undersides of the leaves of live oak in California. The locust aphis, 


1This species and carye (Monell) are placed with caryella (Fitch) in the genus 
Monellia by A. C. Baker and P. W. Mason. 

2H. O. Essig, Univ. Cal. Pub. Tech. Bul. Ent., 1, No. 7, 1917, pp. 302, 305. 

3H. O. Essig, P. C. Jour. Ent., 4, 1911, p. 764. M. alni (Fabr.). 

4 A.C. Baker, Jour. Econ. Ent., 10, 1917, p. 424. 
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M. robinie (Gillette), is a pale yellow or greenish species with a dusky stigma in the ~ 
wings. It occurs. on the leaves of black locust in Colorado. The elm aphis, M. ulmi- 
folii (Monell), is pale yellow or pinkish and infests the leaves of elms. It is a middle 
western species reported in Colorado and California. 

The live oak bark aphis, Symydobius agrifolie Essig, is a robust, reddish-brown species 
infesting the twigs of the coast live oak in Southern California. S. chrysolepidis Swain 
is a similar species on interior live oak of Southern California. S. macrostachye Essig 
and S. salicicorticis Essig are brownish species feeding on the bark of willow, often at 
or just above the surface of the ground in Southern California. 

The thrips aphis, Thripsaphis balli (Gillette) (Brachycolus, Saltusaphis), is a pale 
greenish, pruinose, long, slender, flat thrips-like species with short legs, living on grasses 
and sedges in Colorado. T. producta Gillette and 7’. verrucosa Gillette are closely — 
related but darker species occurring on sedge in Colorado. Saltusaphis flabellus (San- — 
born) (Callipterus) is a dark brown and black species also occurring on grasses and 
sedges in Colorado. 

The maple aphis, Drepanaphis acerifoliti Thomas (Drepanosiphum), is beautiful gray — 
and black in the winged form and pale yellow in the apterous, and is easily distinguished — 
by the large dark tubercles on the dorsum of the first to fifth abdominal segments 
of the winged migrant form. 'The males are winged while the sexual females are ap- 
terous and have an elongated ovipositor. It is a common eastern species, occurring 
more or less alone on the leaves of many species of maple throughout the west. 

The sycamore aphis, Drepanositphum platanoides (Schrank), is a very common, large, — 
pale or dark green or reddish yellow species with the wing veins slightly dusky. The 
sexual forms are dark and the females have the tip of the abdomen much elongated. — 
It infests maples and sycamores throughout the State and is of Kuropean origin. D. — 
braggi Gillette is pale yellowish green and infests box elder in Colorado. ; 

Chattophorus agropyronensis Gillette is a green or yellowish flattened species living 
on smooth wheat grass in Colorado. C. artemisie Gillette is brownish black and in- 
fests artemisia in Colorado. C. betule Buckton infests white birch in Oregon and 
Colorado. C. monella (Essig) (Micrella) is a very small, pale green species on willow 
in California. C. populifolii (Essig) (Hichochaitophorus, Arctaphis) is a beautiful 
small pink or greenish species with mosaic-like markings on the dorsum. It is often — 
abundant in great numbers on the undersides of the leaves of cottonwood in California. 
C. viminalis Monell is a dark species on willow in Colorado and has been confused 
with Periphyllus salicicola (Essig) in California. 

The box elder aphis, Periphyllus negundinis (Thomas) (Chattophorus), is a pale green, 
hairy eastern species infesting box elder. It occurs in Colorado, Utah, British Colum- 
bia, and California. P. aceris (Linn.) is recorded on maple in British Columbia. The 
cloudy-winged cottonwood aphis, P. populicola (Thomas) (Chaitophorus, Thomasia), 
is a dark species easily recognized by the clouded wing veins. It occurs on cotton- 
wood and poplars in Colorado, Montana, Utah, California, and New Mexico. P. 
crucis (Essig) (Chaitophorus) and P. salicicola (Essig) (Chaitophorus) are common on 
the leaves of willow. The former is green with an indefinite, paler dorsal cross and the 
latter is very dark with a longitudinal, pale dorsal mark. The former occurs in Southern 
California, while the latter is common over the state. 

The poplar bark aphis, Pterocomma! populea (Kaltenbach) (Cladobius), is a long, 
dark species with orange-colored, short, cylindrical cornicles. It feeds on the bark of 
poplar in British Columbia. Melanoxantherium beulahensis (Cockerell) (Cladobius) — 
is a brown species with orange, slightly swollen cornicles which are much more than 
twice as long as wide. It infests twigs of aspen in New Mexico. M. flocculosum (Weed) 
(Fig. 129) is a large, brown species with two rows of black spots on the dorsum almost 
entirely covered with loose, flocculent, white wax, and with orange cornicles abruptly 
constricted at the extremities and without a distal flange. It feeds on the bark of 
willows in Oregon and California. M. populifolie (Fitch) (M. rufulum Davidson) 
has bright orange cornicles longer than twice the greatest diameter and nearly twice 
the length of the hind tarsi. It infests willows from Alaska to California. M. smithia 
Monell has bright orange cornicles much swollen in the middle and more than twice 
as long as the hind tarsi. It infests willows and poplars and is known in British Colum- 
bia, Colorado, and California. ‘ 

Fullawaya saliciradicis Essig is a large, brown species devoid of cornicles which 
occurs on the roots of willows in Southern California. 


1 A.C, Baker, “A Review of the Pterocommini.” Can. Ent., 48, 1916, p. 280. 
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The clover aphis, Anuraphis bakeri (Cowen) (Aphis),! is variable in 
color; the spring stem-mothers are pink or reddish, often mottled green; 
the winged migrants vary from yellowish green to reddish, with head and 
thorax black; the fruit tree inhabiting forms are yellowish green with an 
orange spot surrounding each cornicle. It is primarily a clover-infesting 
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_ Fig. 129.—The cottony willow aphis, Melanoxantheriuwm flocculosum (Weed). Character- 
| istic colony partially hidden beneath the white cottony wax. 


species and may spend the ‘entire year on this plant or it may spend the 
summer on clover and other succulent plants and lay the overwintering 
eggs on apple, pear, quince, hawthorn, and similar trees, the spring forms 
leaving for clover, alfalfa, and shepherd’s purse, in early summer. In 
some sections it causes serious losses to the clover seed crop in Oregon, 
Idaho, and Colorado. The distribution includes much of the United States 


: 1C. P. Gillette, Bul. 133, Colo. Agr. Exp. Sta. 1908, p. 28; Jour. Econ. Ent., 11, pp. 
828-333, 1918. 

3 se H. Smith, Research Bul. 3, Idaho Agr. Exp. Sta. 1923. (Complete Biology, Control, 
: etc. , J 
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f 
and all of the west. The fungus, Entomophthora aphidis (Hoffm.), is effect-_ 
ive during the winter and early spring and kills many of the lice. 

The thistle aphis, Anuraphis cardui (Linn.) (Aphis, A. prunt Koch), is” 
a fairly large, shiny, green species with black dorsal markings, which spends 
the summer on thistles, chrysanthemum, malva, senecio, and shepherd’s 
purse, and normally winters on apricot, plum, and prune. In California — 
it also often passes the winter on thistles, omitting the egg stage. 

The hawthorn aphis, Anuraphis crateegifolic (Fitch) (Aphis), isa pale or | 
dark green species which infests the undersides of the leaves of Poehisny 
hawthorn in California. It is a common eastern species. 

The leaf curl plum aphis, Anuraphis helichrysi (Kalt.) (A phis,! A. sene- } 
cio Swain), is a pest of prune and plum in some of the Western States. The 
summer forms are pale green; the oviparous females green to reddish brown, | 
and the stem-mothers dark green or reddish with brown dorsal bands. — 
The winter is spent chiefly on plum and prune and these are often severely — 
attacked in the spring and summer. The other summer hosts are amsinc- 
kia, anthemis, aster, carrot, chapparal broom, chrysanthemum, cineraria, — 
clover, dahlia, erigeron, eupatorium, goldenrod, heliotrope, lithospermum, — 
malva, marguerite, nettle, onosmodium, phacelia, ragweed, senecio, shep- 
herd’s purse, sunflower, ‘tansy, thistles, and yarrow. The distribution in ~ 
the west includes Washington, Idaho, Oregon, California, Nevada, Utah, | | 
and Colorado. It is chiefly injurious in Idaho and Colorado. 

The tulip or iris root aphis, Anuraphis tulipe (Fonse.) (Aphis iridis Del 
Guercio), is a pale whitish, pulverulent species, with black head and thorax — 
in the winged forms. It infests chiefly the bases of the plants at or below 
the surface gf the ground and also occurs on the roots, the flower stems, 
beneath the leaf sheaths, and the seed pods, if a hiding place is available. 
All varieties including beardless, bearded;' bulbous, and wild irises and 
tulips and other bulbs are infested, and the aphis continues to feed and 
breed on cured and stored rhizomes and bulbs as long as there is any vitality 
left. It is a European species which has been carried over the country on 
tulips, iris plants, and bulbs, and is easily overlooked because of its secretive - 
nature in hiding under the leaf sheaths or bulb scales. In California it is 
common throughout the State. P. W. Mason and A. C. Baker consider 
the tulip and iris infesting forms the same and kindly verified our western 
species. Control in the field is seldom necessary but if so, heavy applica- 
tions of nicodust in the crowns of the plants are effective. Infested rhizomes 
and bulbs should be soaked for several hours in 1 part of 40-per cent nicotine 
sulfate solution to 1,000 parts of water, or thoroughly covered for a like 
period in 2 per cent pure nicodust. 

The corn root aphis, Anuraphis maidi-radicis (Forbes) (Aphis), is a serious 
pest of corn in the Middle States and is reported as far west as Colorado 
by C. P. Gillette, who has taken it on the roots of corn, oxeye daisy, chry-— 
santhemum, helianthus, and rhubarb. It is not known elsewhere in the 
west unless it is confused with the aster root aphis, Anuraphis middletoni 
(Thomas) (Aphis), which is also a pale or light gray or very dark green 
species common throughout California on the roots of asters, buttercup, 
cosmos, dahlia, erigeron, ironwood, nightshade, pigweed, thistle, and vari- 
ous other composite flowers and weeds. 

1R. H. Smith, Jour. Econ. Ent., 14, 1921, p. 422. 
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Fig. 130.—Aphis or plant lice. A, winged parthenogenetic fem 


female of the walnut aphis, Chromaphis juglandicola (Kalt.); C and D, the black citrus 
aphis, Toxoptera aurantie Koch; E, eggs; F, stem mother; G, apterous parthenogenetic 
female; H, winged migrant; I, sexual female; J, male of the green apple aphis, Aphis — 
pomi De Geer; K and L, the rose aphis, Macrostphum rose (Linn.). 
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The rosy or purple apple aphis, Anuraphis roseus Baker (Aphis malifolie 
Fitch, A. sorbi Kalt.)! (Fig. 131), is one of the most injurious apple aphis 
in the west. The apterous forms vary from rosy to purplish and the winged — 


forms are of the same color with the head and thorax black. The bodies 
are often covered with a fine whitish powder. The aphis winters over on 
the apple and feeds on the fruit and foliage until midsummer when the 
winged migrants leave the fruit trees to feed on the ribgrass or plantain, 


the late migrants returning to the apple in the late fall for mating and egg- — 


Fic. 131.—Stunted apples due to the attacks of the rosy or purple apple aphis Anuraphis 
roseus Baker. 


laying, while a few may live over on the plantain and migrate to other 
plants in the spring or summer quite independent of the apple. The eggs 
hatch when the leaf buds begin to open, and the young enter and feed on 
the developing leaves causing them to curl in ugly masses. The aphis 
also infest the young developing fruit causing deformation and premature 
ripening or what the growers call ‘‘aphis apples” (Fig. 131). Very serious 
losses are thus occasioned both to young and old trees. The species occurs 
throughout the United States and is known by such other common names 
as brown aphis and black aphis. In the west it is most serious along the 
Pacific slope in British Columbia, Washington, Oregon, and California, 
but is also present in Idaho and Colorado. Control measures consist in 
spraying with dormant lime-sulfur when the buds are swelling, or with 
soap or soap-tobacco solutions after the leaf buds open and until they are 
one-half inch long; or by thoroughly and frequently dusting with nicodust 


1H. F. Wilson, Bien. Crop Pest and Hort. Rept., 1911-12, Ore. Agr. Exp. Sta. 1918, p. 82. 
E. O. Essig, Inj. and Ben. Ins., 2d ed. 1915, p. 95. ¢ 
A.C. Baker, Jour. Agr. Research, 7, No. 7, 1916. Can. Ent., 53, 1921, p. 95. 
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or with sulfur-nicodust which appears to give some results in controlling 


| 


apple mildew as well as the aphis. It is also possible to secure beneficial 
results by spraying or dusting in November and later to kill the migrants 
and sexual forms on the fruit trees at that time and thus reduce the numbers 
of overwintering eggs. 

The black peach aphis, Anuraphis persice-niger (Smith) (Aphis) (Fig. 
132), is a shiny black species, the immature forms of which are reddish 
brown. It infests the roots, tender shoots and fruit of peaches, almonds, 
and apricots, and the tender shoots of plums grafted on peach roots. It is 
distributed throughout California, Oregon, Utah, New Mexico, Idaho, 


Fia. 132.—The black peach aphis, Anuraphis persice-niger (Smith). Antenna of the winged 
form at bottom. 


and Colorado and occasionally becomes sufficiently abundant to be seri- 
ous. It is easily controlled by spraying with soap or dusting with nico- 
dust. Paradichlorobenzene is successful for treating the root-infesting 


forms. 


The elder aphis, Anuraphis sambucifolie (Fitch) (Aphis), is a dull black form often 
very abundant on the undersides of the leaves of elder. The sexual females are very 
small and amber or brownish in color. It is an eastern species common in California. 
The snowball aphis, Anuraphis viburnicola (Gillette) (Aphis), is a dull black aphis 


- eommon in the spring and again in the fall on snowball in Colorado. 


The spruce aphis, Aphis abietina Walker (Myzaphis), is a small, deep green aphis 


living on the older needles of Norway and Sitka spruces in the spring and early sum- 


240 INSECTS OF WESTERN NORTH AMERICA 


mer, often causing the needles to turn yellow and fall. It leaves during the summer 
for alternate summer hosts which are unknown, and ranges from British Columbia 
to California. The snowberry aphis, Aphis albipes Oestlund (Fig. 133), is a very pretty 
grayish species with one or two pale transverse bands and one longitudinal dorsal band. 
It feeds on the leaves of snowberry in California and Colorado. Aphis pulverulens 


ee 


Fig. 133.—The snowberry aphis, Aphis albipes Gistlund. Apterous forms, 


Gillette is greenish brown and covered with a silvery white secretion or with woolly 
or cottony wax. It infests the stems of snowberry at or below the surface of the ground 
in Colorado. 

The anise aphis, Aphis cari Essig, is a pale yellowish green species with darker green 
markings which infests wild anise and angelica in California. The ceanothus aphis, 
Aphis ceanotht Clarke (A. ceanothi-hirsuti Essig), is a reddish brown and black species 
often present in great numbers on the limbs, twigs, and leaves of ceanothus and soap- 
bush in California. The choke cherry aphis, Aphis cerasifolie Fitch, is a pale green, 
slightly pulverulent species with dark median and transverse darker markings in the 
apterous form, and is bright green and black in the winged migrant. It infests and 
often curls the leaves of choke cherry, wild cherry, and wild plum throughout the 
country. In the west it is recorded in British Columbia, California, and Colorado, 
and often occurs at high altitudes. The dogwood or sunflower aphis, Aphis cornifolia 
Fitch (A. helianthi Monell, A. gillettet Cowen), is a brown and black or very dark green 
and black species often somewhat pulverulent, which according to C. P. Gillette ! passes 
the summer on the leaves of wild and cultivated sunflowers and migrates to dogwood 
in mid-August to. give rise to sex forms, the females of which lay the overwintering 
eggs. In summer the winged forms migrate back to sunflowers as well as to poverty 
weed (Jva), wild currant, and snake root. It is a common species throughout the United 
States and occurs in Oregon, California, and Colorado in the west. The dodder aphis, 


1 Jour. Econ. Ent., 3, 1910, p. 406. Also see article by J. J. Davis, Jour. Econ. Ent., 
8, 1910, p. 485. 
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| Aphis cuscute Davis, is pale green, somewhat pulverulent, the winged forms with 
three dusky spots on each side in front of the cornicles. It infests dodder growing in 
alfalfa fields in Utah. 

The cotton or melon aphis, Aphis gossypii Glover ? (Fig. 134), is a small 
species usually very dark green in color or varying from yellowish to dark 
green, brown, or black, the paler forms with darker mottlings on the dor- 
sum. In a few cases the nymphs and adults are covered with fine or rather 
thick cottony wax.? The melon aphis is cosmopolitan and generally dis- 
tributed over the southern part of the United States and is a serious pest 
of melons in many sections. In the Southern States, Arizona, and Cali- 
fornia it commonly feeds on cotton and is known as the cotton aphis, while 
in Southern California it commonly attacks the tender shoots of orange 


Fie. 134.—The cotton or melon aphis, Aphis gossypii Glover. 


trees and is called the orange aphis. In the west it occurs in practically 
every State and attacks a wide variety of plants including anthemis, aspar- 
agus, avocado, begonia, buckthorn, California poppy, cantaloupe, cat- 
tail, catalpa, chrysanthemum, citron, cotton, cucumber, dock, dogwood, 
gourd, grapefruit, hop, hydrangea, ironwood, Jimpson weed, lambsquarters, 
lemon, malva, milkweed, morning glory, muskmelon, orange, wild parsnip, 
pear, peppergrass, pigweed, plantain, pomegranate, rose, shepherd’s purse, 
spinach, sugar beet, sunflower, syringa, thistle, and watermelon. In the 
west and particularly in the southwest, the melon aphis appears to omit 
the sexual forms and to hibernate in the winged and wingless stages on 
weeds and cultivated plants, and reproduces very rapidly as soon as summer 
approaches, consequently breaking out of a sudden in the melon and 
cotton fields and orchards. There is a host of natural enemies for this 
aphis. For many years the state insectary in California shipped great 
numbers of the ladybird beetle, Hippodamia convergens Guér., to the Im- 
perial Valley to prey upon it. The most satisfactory artificial control 
consists in two applications of 2 per cent pure nicodust, using from 30 to 50 
pounds per acre at each application (Fig. 135). Nicotine sprays are also 


1J. J. Davis, Can. Ent., 51, 1919, p. 229. Orig. dese. 

2H. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 89. 

F. B. Paddock, The Cotton or Melon Aphis. Bul. 257, Texas Agr. Exp. Sta. 1919. 

3 Aphis cooki Essig may yet prove to be but a form of Aphis gossypii Glover. It has 
been taken only once on orange trees regularly infested with the latter. 
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effective but slower and much more difficult of thorough application. In 
the cantaloupe and melon fields it is a good practice to remove and burn 
the few severely infested plants as they appear in the SpHne, to prevent 
rapid spreading. 


The gooseberry aphis, Aphis grossularie Kalt., is a dark green and black pulverulent 
species often abundant on the tender shoots of gooseberries 1 in Oregon. 

The ivy aphis, Aphis hedere Kalt., is a very dark purplish or olive green or brownish 
black species occurring on the tender growing tips of English ivy throughout California. 
Some forms are also pulverulent. The wild parsnip aphis, Aphis heraclella Davis (A. 
heraclei Cowen), is a dark green species with green and reddish mottlings on the dor- 
gum and is often very abundant on the old leaves of wild parsnip and angelica i in Cali- 
fornia. 


The corn aphis, Aphis maidis Fitch, is a small, dark green species which 
is common on the leaves, ears, and tassels of corn and sorghums in Cali- 


Fig. 135.—Hand duster suitable for applying dusts for the control of aphis, thrips, flea 
beetles and other truck crop and garden insects. 


fornia, Arizona, and probably other Western States. It is a well known 
eastern species which is often destructive, but as yet it is not a pest in the 
west. 

The bur clover or cowpea aphis, Aphis medicaginis Koch, is a shiny 
black species with the legs and basal half of the antennze white or pale 
yellow. The immature forms vary from dark green to blackish; or they 
are often reddish brown in color and some of the adults are dull black. It 
is a European species rather common in some parts of Colorado, New 
Mexico, Texas, Arizona, and California, feeding chiefly on legumes but 
also taken on a wide variety of plants including alfalfa, apple, bean, 
caragana, clover, cowpea, dandelion, dock, eucalyptus, lambsquarters, 
wild licorice, locoweed, clammy locust, false mallow, meadow grass, 
melilotus, mustard, opuntia, orange, pear, peppergrass, primrose, rhu- 
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barb, senna, shepherd’s purse, sophora, and tansy. No sex forms have 
been observed in the west. In the southwest it passes the winter on 
clover, melilotus, alfalfa, and opuntia. In Colorado it may appear on 
the tender shoots of apple and pear in the spring. 


The oleander and milkweed aphis, Aphis nerti Fonscolombe (A. lutescens Monell) 
(Fig. 136), is a very pretty, bright yellow and black species, appearing on the tender 
shoots of the oleander in the spring and early summer. When the milkweeds appear, 
the winged forms migrate to them and succeeding broods remain until the plants dry 
up in the fall when the return migration to the oleander takes place. It also appears 


Fig. 136.—The oleander or milkweed aphis, Aphis nerit Fonsc. 


to be able to maintain itself on oleander independent of the milkweed. It is a European 
species which occurs throughout the country and is common in California and also 
occurs in New Mexico. 

The evening primrose aphis, Aphis enothere Oestlund,ds a small, robust, dark green, 
pulverulent species often very abundant on the floral heads of the cultivated and wild, 
species of evening primrose in California. It is a well known eastern species. 


The green apple aphis, Aphis pomi De Geer ' (Fig. 130, E-J), is a close 
second to the rosy apple aphis as a pest to apple trees in the west. It has 
a wider distribution and greater range of food plants, and in some places 
is a more destructive pest. The entire life-cycle is usually passed on a single 
- host and represents very well the life history of a species which does not 
have alternate host plants. All forms are small and usually bright, rich 
green in color. ‘The summer forms consist of apterous and winged par- 
thenogenetic females which reproduce their kind until fall. They feed on 
the tender tips, undersides of the leaves, and on the developing fruit. In 
the late fall, October and November, the small, dusky, yellow, wingless 
males and normal sized, dark green, wingless females appear and mate, 
the females laying from two to six fertile eggs each. The eggs are tiny, 
oval, pale yellow or green when first deposited and soon turn shining black 
and almost always occur in great numbers on the twigs of the current year’s 
growth and around the fruit spurs (Fig. 137). They survive the winter 


1C, P. Gillette, Bul. 132, Colo. Agr. Exp. Sta. 1908, p. 23. Also Jour. Econ Fint., 
8, 1910, p. 404. 

"A. C. Baker and W. F. Turner, ‘Morphology and Biology of the Green Apple Aphis. 
Jour., Agr. Research, 5, 1916, p. 955. 
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and begin to hatch the following spring when the leaf buds are opening and 
are usually all incubated by the time the young leaves are one-half inch 
long. The young, very dark green lice enter the unfolding buds and feed 
on the leaves. They reach maturity in two or three weeks and are all ° 
apterous females capable of reproduction without mating and are called 
stem-mothers. They give rise to the first generation or brood, the individ- 
uals of which are bright green and nearly all wingless, a very few winged- 
forms appearing. They mature in two or three weeks and are likewise 
parthenogenetic females and give rise to both 
apterous and winged individuals which in turn 
give rise to other broods of the same kinds. Thus 
successive broods appear throughout the summer, 
there being six to eight in all. The apterous forms 
remain close to the parents, while the winged mi- 
grants fly away to found new colonies. With the 
coming of winter there is a rapid decrease in the 
numbers of the summer forms which entirely dis- 
appear after the birth of the sexual males and fe- 
males. The green apple aphis is a European species 
which has been carried in the egg stage on nursery 
stock and probably occurs wherever apples, pears, 
hawthorns, and other hosts, are grown throughout 
the world. In the west it is known in British Co- 
lumbia, Washington, Idaho, Montana, California, 
Nevada, Utah, Arizona, and Colorado. The chief 
food plant is the apple, the tender shoots of which 
are infested, the leaves curled, fruit dwarfed, and 
ES the entire tree often severely injured. The young 

Fic. 137.—Hggs of the shoots of cotoneasters, English hawthorn,, loquat, 

cai Die ae cits pears, pittosporum, pyracantha, and quince are also 

pho gay : a le twig. infested. There are numerous predaceous and para- 

Greatly enlarged. sitic enemies including the larve of the green lace- 

wing, the syrphid flies, the larve and adults of many 
ladybird beetles, and the internal parasites. Control measures are the 
same as those recommended for the rosy or purple apple aphis. 

The black sage aphis, Aphis ramone Swain, is a very small dull black 
species often present in great numbers on the tips of wild black sage in 
Southern California. 

The bean or dock aphis, A phis rumicis Linn.! (A. ewonymi Fabr.),? is one 
of the commonest dull black species occurring throughout the Western 
States. It has alternate host plants, wintering on euonymus and dock, and 
migrating to the following plants as summer hosts; globe artichoke, 
asparagus, atriplex, bean, broad bean, blackeye bean, beets, broom, bur- 
dock, cowpeas, dahlia, genista, lambsquarters, nasturtium, nettle, parsnip, 
pea, pigweed, poppy, shepherd’s purse, spinach, thistles, vetch, and water- 
cress. Aphis carbocolor Gillette is a black species which infests dock in 
Colorado. 


1 J. Davidson, “Biology of Aphis rumicis Linn.’’ Annals Applied Biol., 1, 1914, p. 
118; 8, 1921, p. 51; 9, 1922, p. 135; 10, 1923, p. 35. 
2/A. F. Swain, Univ. Cal. Pub. Tech. Bul. Ent. 3, 1919, p. 101. 
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The es. spl, Aphis saliceti Kalt. (Siphonophora salicicola Thos.), is a deep 
green species infesting the willow. The sex forms are apterous and appear early in 
summer in Colorado and in September in California. The tiny males are bright orange 
and the females dark green. The thistle red aphis, A. torticauda Gillette, is a large, red 
species infesting thistles in Colorado. 

_ The knotweed aphis, Aspidaphis polygoni Gillette, is pale yellowish or green and 
infests knotweed in Colorado. 


~The small green rose aphis, Myzaphis rosarum Walker, is easily distin- 
guished from the rose aphis by its very small size and green or green and 
black color with the absence of pink forms, and by the fact that it is more 
often found on all parts of the plants including the undersides of the leaves 
and not limited to the tender shoots and buds. It is often a very serious 
pest of roses in California and occurs also on roses in Oregon and Colorado. 
Bane latter State C. P. Gillette also records it on strawberry and cinque- 
oil. . 
The grindelia aphis, Atarsos grindelie Gillette, is dull brown or dark green and lacks 
tarsi in all stages. It infests Grindelia squarrosa Dunal in Colorado. 


The western wheat aphis, Brachycolus tritici Gillette,! is a slender, pul- 
verulent species, the apterous forms yellow or pale green and the winged 
forms green and black. The sexual 
forms are apterous and pale yellow. 
The eggs are laid on the blades and 
stems of fall seeded wheat or barley, 
or on volunteer grains and wild 
grasses. They hatch in April and 
the stem-mothers bring forth young 
in two or three weeks. Winged 
migrants appear by the middle of 
June and disappear by the middle 
of August. The sex forms appear 
in October and may remain until 
the first of December. The aphis 
stunt the plants and are usually 
injurious in fields previously sum- 
mer fallowed where volunteer grain 
and grasses have been allowed to 
grow. ‘The food plants are barley, 
wheat, blue stem, blue joint and 
spear grasses, cheat, and timothy. 
The distribution includes Montana, a. 
Wyoming, and Colorado. Control sa) SP ke 
measures consist in clean summer Fic. 138.—The cabbage aphis, Brevicoryne 
fallow. 5 ~ brassice (Linn.). Typical colony on cab- 

The cabbage aphis, Brevicoryne 28° 'e*!- 
brassice (Linn.) (Aphis) (Fig. 138), is a very common cosmopolitan species 
occurring wherever cabbage and related plants are grown. The apterous 
forms are pale green with brownish transverse markings and the winged 
forms are dull green and black. All are covered with a fine, whitish powder 


1 J, R. Parker, Jour. Econ. Ent., 9, 1916, p. 182. 
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which gives them a decided mealy appearance. No sex forms have been 
observed by the writer, although eggs are reported in British Columbia. 
The parthenogenetic females continue throughout the year in compact 
colonies on nearly all wild and cultivated cruciferous plants as broccoli, 
cabbage, cauliflower, isatis, kale, kohl-rabi, mustard, radish, rutabaga, and 
shepherd’s purse. 

The rusty plum aphis, Hysteroneura setarie (Thomas) (Aphis, Hetero- 
neura), is a rusty brown species common on plums in the east and middle 
States, and ranging into Colorado. It also feeds on corn, grasses, sugar 
cane, and Virginia creeper. 


The water aphis, Hyadaphis aquatica (Gillette and Bragg) (Siphocoryne), inhabits 
water grass in Colorado. The apterous females are pale green and the winged forms 
green and black. 4H. essigi (Gillette) (Siphocoryne) ! is a bright green and green and 
black species with pre-caudal spine. .It is often very abundant on willow in California. 
Cavariella capree (Fabr.) (Aphis, Siphocoryne) is much like H. essigi (Gillette), bit. 
has a shorter terminal antennal spur. It also infests willow as well as dog fennel, anise, 
and water hemlock in California and Colorado. C. pastinace (Linn.) (Siphocoryne 
zylostei Schrank, S. conit Davidson, Hyadaphis umbellularie Davidson) is a much 
confused species resembling the previous form but lacking the pre-caudal spine. It 
feeds on California laurel, honeysuckle, water hemlock, and wild parsnip. 


The mealy plum aphis, Hyalopterus arundinis (Fabr.) (Aphis pruni 
Fabr.), is a pale green pulverulent species which winters on plums and 
prunes and becomes very abundant on the undersides of the leaves and on 
the tender tips, and is responsible for much injury to the tree, causing end 
splitting of the fruit of prunes. Usually during July it migrates from the 
fruit trees to reed grasses and cat-tails along the rivers, although a few 
stragglers may persist on the fruit trees until fall in California. In the late 
fall or early winter there is a return migration to the fruit trees where the 
sex forms lay the overwintering eggs. In many sections of California 
apterous females hibernate on reed grasses and cat-tails and the succeeding 
winged forms migrate to the orchards in early summer and others return 
to these plants again in late fall. The mealy plum louse is a European 
species distributed to many parts of the world. In the west it is recorded 
in British Columbia, California, Nevada, Utah, and Colorado, and un- 
doubtedly occurs in adjacent States. The winter-spring hosts are plum, 
prunes, apricot, apple, peach, and reed grasses, and cat-tails. The Japanese 
hybrid plums are apparently immune. The summer hosts are reed grasses 
and cat-tails. A spray composed of 5 pounds of soap, 1 gallon of miscible 
oil, and 100 gallons of water gives good control. Hyalopterus atriplicis 
(Linn.) (Aphis) is a pale green species covered with a fine, white powder, 
which occurs on various species of lambsquarters, beet, and dock in Oregon, 
California, and Colorado. 


The barberry aphis, Liosomaphis berberidis (Kalt.) (Aphis), is usually pale yellow 
or greenish, the winged forms with the usual darker markings. The apterous sexual 
females appearing in the fall have conspicuous, transverse black markings on the dor- 
sum. The species occurs in large numbers on the undersides of the leaves of barberry 
and Oregon grape in California. The winter is passed in both the egg and agamic forms. 

Howard’s aphis, Liosomaphis howardi (Wilson) (Amphorophora, Rhopalosiphumy),? 


1C, P. Gillette, Can. Ent., 50, 1918, p. 94. This species was previously described 
by the writer as H. pastinace (Linn.). 
2J, J. Davis. Can. Ent., 46, 1914, p. 165. 
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- is a rather large species varying from amber to shining, dark reddish brown or almost 

black. It infests barley, oats, wheat, and wild grasses in California and Utah. L. 
rhois (Monell) is very close if not identical with the preceding. It has been taken 
by C. P. Gillette on barley, oats, timothy, wheat, wild rye, and sumach in Colorado,} 
and on poison oak in California. 


The apple-grain aphis, Rhopalosiphum prunifolie (Fitch) (Aphis),? is 
one of the commonest pests in Europe and North America. The wingless 
agamic females are usually pale green, often with three darker, longitudinal 
lines on the back, and with short, swollen cornicles. Orange markings 
about the bases of the cornicles appear usually only in the spring forms. 
The winged forms have dark markings. The sexual females are apterous 
and pale green, the males are of the same color and winged. In the colder 
regions the winged migrants on grains and grasses return to the apple, 
pear, quince, and other rosaceous plants and produce the sexual forms, 
the females of which lay the overwintering eggs. In the spring the first 
broods feed on the fruit trees, but the migrants early leave for various 
- grains, grasses, and weeds, where the summer is spent. In the milder 
regions of Oregon, California, Arizona, and New Mexico the entire year 
may be spent on grasses, the winter forms living in the crowns near the 
roots. Fall and winter sown barley and other grains are often severely 
injured in the Imperial Valley, California, and in Arizona. Among the 
winter hosts are apple, choke cherry, wild black cherry, dogwood, haw- 
thorn, pear, plum, and quince. Of these the apple is the most preferred. 
The leaves are curled and the trees often seriously injured, particularly 
in the northern and colder States. The summer hosts are chiefly wild 
grasses of which there are many, but also include barley, burdock, cat-tail, 
celery, corn, Johnson grass, oats, rye, wild rye, shepherd’s purse, sorghums, 
timothy, and wheat. It occurs in every Western State and is a more serious 
pest of grains and grasses than of fruit trees. Control measures consist 
in the alternation of crops and clean culture. 

The water lily aphis, Rhopalosiphum nymphee (Linn.), is variable in 
size and color. The forms infesting water plants are usually small and dull, 
or shining dark green or brownish black, while those infesting fruit trees are 
large, reddish brown, covered with whitish powder. The summer hosts 
are water lily, water plantain, cat-tail, pondweed, and knotweed. Winged 
migrants seek almond, apricot, or plum in the fall where the apterous 
females and winged males are produced and the overwintering eggs de- 
posited. The early spring forms are reddish and feed on the bark of the 
small shoots of the fruit trees. Itis quite common in various parts of the 
United States, often abundant in California, and undoubtedly occurs in 
other Western States as well. R. poe Gillette is dusky brown to blackish 
with pale cornicles. It infests lawn and wild grasses in Colorado and New 
Mexico. ; " 


1 Jour. Econ. Ent., 8, 1915, p. 100. 

2 This species has long been confused with the true European oat aphis, A. avene 
Fabr., and is so referred to in our literature. The latter rarely, if ever, occurs in this 
country. 

C. P. Gillette, Bul. 132, Colo. Agr. Exp. Sta. 1908, p. 30. 

J. J. Davis, Bul. 112, U. S. Dept. Agr. 1914. 

A. L. Quaintance and E. H. Siegler, Farmers’ Bul. 1270, U. S. Dept. Agr. 1922, p. 
250% 
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The turnip aphis or false cabbage aphis, Rhopalosiphum pseudobrassice 
(Davis) (Aphis),! is a greenish species covered with a white bloom similar 
to the common cabbage aphis. It is easily separated by the presence of 
sensoria on the fourth antennal segment of the winged forms. The host 
plants are cabbage, cauliflower, collards, kale, kohl-rabi, mustard, radish, 
rape, rutabaga, turnip, bean, and lettuce. The distribution is general 
throughout the United States. In the west it is recorded in Washington 
and California. 

The cypress aphis, Siphonatrophia cupresst (Swain) (Cerostpha), is a 
rather large, green aphid with convex abdomen, large cauda and very short 
cornicles. It infests the blue cypress and Monterey cypress in Southern 
California. 

The black citrus aphis, Toxoptera aurantie Koch? (Fig. 1380, C. D.), 
is a small dull or shiny black or brownish species easily distinguished by 
the black stigma and the single branched media vein in the wings. The 
species is common in Southern California and ranges as far north as the 
San Francisco Bay region. It feeds chiefly on citrus trees, but also infests 
camellia and various tropical plants. 

The green bug, Toxoptera graminum Rondani,’ is a medium sized, pale 
green species with darker green, longitudinal stripes and black-tipped 
cornicles. It is easily distinguished from all other grain and grass-infesting 
species by the single branched third discordal or media vein. It occurs 
throughout the country and is reported in every Western State, exceptin: 
Oregon, by Webster and Phillips. In California it was first taken by C. M 
Packard on barley at Lancaster in March, 1926. New Mexico is the only 
Western State where the aphis is noted as being a serious pest. The hosts are 
various wild grasses, barley, blue grass, Bermuda grass, Johnson grass, buck- 
wheat, alfalfa, corn, oats, rye, wild rye, spelt, and wheat. In the Northern 
States the overwintering eggs are laid chiefly on the blue grass and other 
wild grasses and the spring forms migrate to the grain fields, while in the 
southern areas the egg-laying females are omitted in the life history and 
breeding is almost continuous. The most important method of control is to 
destroy all volunteer grain, particularly oats and wheat from midsummer 
to fall. 


The wild rose aphis, Amphorophora nervatum (Gillette) (Rhopalosiphum, R. arbuti 
Davidson), is a fairly large, green or pink and black species with dusky wing veins, 
common on the buds and tips of wild and cultivated roses in Colorado and on the 
tender shoots of the California Christmas berry, madrona, manzanita, and strawberry 
tree in California. A. corylinuwm (Davidson) (Rhopalosiphum) is a pale green species 


1J. J. Davis, Can. Ent., 46, 1914, p. 231. 
J. J. Davis and A. F. Satterthwait, Gal: 185. Purdue Agr. Exp. Sta. 1916. 
ae 2 Paddock, Bul. 180, Texas Agr. Exp. Sta. 1915. Also Jour. Econ. Ent., 9, 1916, 


Poe a, Melander and M. A. Yothers, Bul. 127, Wash. Agr. Exp. Sta. 1917. 
2H. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, P. 78. This species is also listed as 7’. 
aurantii Fonsce. 
W. J. Phillips and J. J. Davis, Tech. Ser. No. 25, pt. 1, Bur. Ent. U. S. Dept. Agr. 
1912, p. 8. 
“ign ot Hunter, “The Green Bug and Its Natural Enemies.” Bul. Univ. Kan., 9, 
Ni 1909. 


0. 
F. NM. Webster and W. J. Phillips, Bul. 110, Bur. Ent. U. 8. Dept. Agr. 1912. 
W. R. Walton, Farmers’ Bul. 1217, 1921. 
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infesting the tips of wild hazel in Central California. A. lactuce (Kalt.) is a green 
and black species which overwinters in the egg stage on wild and cultivated currants 
and gooseberries, and passes the summer on wild lettuce, chicory, sow thistles, and 
celery, in Colorado and California. In California young and adults also occur through- 
out the winter on sow thistles. A. rubi (Kalt.) is a large, green species infesting 
the terminal shoots of wild and cultivated blackberries, raspberries, loganberries, and 
thimbleberries in California and Colorado. The thimbleberry aphis, A. rubicola (Oest- 
lund) (Nectarosiphum), is a beautiful large, pale yellowish green apterous form, while 
the winged migrants and males are pale green and black. The wings of all have the 
tips clouded. It feeds on the undersides of the leaves of the thimbleberry in California. 

The myrtle aphis, Rhopalosiphoninus latysiphon (Davidson) (Amphorophora), is a 
green species with large antennal tubercles and curiously swollen cornicles which are 
very slender at the bases and tips and unusually large in the middle. It occurs on the 
tender tips of chrysanthemum, cowslip, myrtle (Vinca), Shasta daisy, morning glory, 
and potato in the San Francisco Bay region, California. 


The pea aphis, Jilinoia pisi (Kaltenbach),! is a large, immaculate, green 
_ species which is often a serious pest to various legumes throughout the 


Fie. 139.—The alfalfa aphis, Illinoia creeli (Davis). Parthenogenetic female giving birth 
to young. (Photo furnished by S. B. Doten.) 


entire country. Eggs are reported in the Northern States, while in the milder 
regions breeding continues throughout the winter. It is particularly in- 
jurious to peas and causes heavy losses every year in many States, espe- 
cially where canning peas are grown. It is also destructive to alfalfa, 
clovers, vetch, melilotus, sweet peas, lentil, and many other cultivated and 
wild legumes. The fungus, Entomophthora aphidis (Hoffm.), is quite ef- 
fective in destroying the aphis during the winter and spring in Washing- 
ton, Oregon, and California. Thorough spraying and dusting give control 
under favorable conditions (Fig. 140). 


Illinoia liriodendri (Monell) is green and infests the tulip tree in California and 
Eastern States. J. macrosiphum Wilson is whitish yellow with very long cornicles and 


1J, J. Davis, Bul. 276, Prof. Paper, U. S. Dept. Agr. 1915. 
In Europe the pea aphis is placed in the Genus Acyrthosiphon. Rev. Appld. Ent. Ser., 
A, 8. 1920, p. 47. 
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infests shad bush in Oregon. J. osmaroni@ Wilson is a large, pale green species often 
abundant on oso berry in Oregon. The alfalfa aphis, J. creeli (Davis) (Fig. 139), re- 
sembles the pea aphis and infests alfalfa in Washington, Nevada, and Utah. The 
pumpkin aphis, J. cucurbitw (Thos.), is a green species on pumpkins, melons, squashes, 
and gourds, in California and probably many other Western States. The elderberry 
aphis, J. stanleyi (Wilson), isa beautiful, large, pale yellow or yellow and black species 
often abundant on the undersides of the older leaves of elderberry in British Columbia, 
Washington, Oregon, and California. 

The lupine aphis, Macrosiphum albifrons Essig, is a large, green species entirely 
covered with white powdery wax. The legs, antennsz, and cornicles are very long, 


the latter being sub-cylindrical, a characteristic of the genus. It seriously infests the 
tips of various annual and perennial lupines in California during the spring and early 
summer. The ambrosia aphis, M.ambrosie (Thomas), is a large, dark brown species 


Fig. 140,—Applying nicodust to peas for the control of the pea aphis, [llinoia pisit (Kalt.). 
A long canvas, allowed to drag behind the power duster, confines the dust and greatly 
increases the efficiency of the outfit. (Photo furnished by the Bean Spray Pump Com- 
pany.) 


which infests ragweed, wild lettuce, poverty weed, cone flower, and wild sunflower 
in California and Colorado. The artemisia aphis, M. artemisie (Fonsc.) (M. frigide 
Oestlund), is a metallic dark green or blackish species often present in dense colonies 
on the shoots of artemisia in British Columbia, Washington, Oregon, California, and 
Colorado. The California willow aphis, M. californicum (Clarke), is a large, very slender, 
pale green species often very abundant on-the tender tips of willows in early spring 
throughout California. The grass aphis, M. dirhodwm (Walker), is a large, green or 
yellowish species which winters on roses and passes the summer on grains and grasses 
in Colorado. It also occurs in California and Utah. The grain aphis, M. granarium 
(Kirby), is a very common, green and black species which overwinters on roses or on 
grains and grasses, and which often proves a serious pest to wild grasses, cat-tail, and 
hay and grain crops, corn, and sorghum, throughout the country. It occurs in practi- 
cally every Western State and is preyed upon by natural enemies much the same as 
those listed under the pea aphis, and many others.as published by W. J. Phillips! for 
the Eastern States. The wormwood aphis, M. ludoviciane (Oestlund), is a large green 
species covered with a thin, white pulverulence, which infests wormwood or mugwort 
and artemisia from British Columbia to California and Colorado. The rhododendron 
aphis, M. rhododendri Wilson, has pale green or pinkish forms which infest the rhodo- 


1 Jour. Agr. Research, 7, 1916, p. 463. 
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 dendron in Oregon. The rose aphis, M. rose (Linn.) 1 (Fig. 130, K, L), is the common 


large species infesting the buds and terminal shoots of wild and cultivated roses through- 
out the country. There are green and pinkish apterous and winged forms with black 
cornicles, antenne, and other markings. It is heavily preyed upon by the common 
predators and parasites. The cone flower aphis, M. rudbeckie Fitch, is a large, shining, 
red or dark brown species in compact colonies on cone flower, chrysanthemum, lettuce, 
baccharis, goldenrod, ragweed, sunflower, fullers’ teasel, and related plants in British 


_ Columbia, Oregon, California, New Mexico, and Colorado. The goldenrod aphis, M 


solidaginis (Fabr.), is bright red and infests asters and goldenrod in Oregon and Colo- 
rado. The potato aphis, /. solanifolii (Ashmead) [M. ciirifolii (Ashm.)],? is one of the 
commonest members of the genus occurring on a wide variety of plants throughout 
the United States and Canada. There are green and pink forms in nearly every colony. 
The host plants are apple, asparagus, aster, atriplex, bean, buckwheat, cineraria, citrus, 
clover, corn, eggplant, fairybells, fuchsia, gladiolus, ground cherry, iris, lambsquarters, 
nightshade, oxalis, peas, pigweed, potato, potato vine, rose, shepherd’s purse, sow thistle, 
turnip, white-stem filaree, and wild lettuce. The winter in the colder regions is passed 
on roses and the spring forms migrate to other plants, while in warmer sections the 
winters and summers are spent on similar plants, the egg stage being omitted altogether. 

The chrysanthemum aphis, Macrosiphoniella sanborni (Gillette) (Macrosiphum), is a 
large, shiny, very dark brown or black species with cornicles scarcely longer than the 
cauda, and smallest at the tips. It infest chrysanthemum in Oregon, California, and 
Colorado. 

The columbine aphis, Myzus* aquilegiw Essig, is a small, green and pinkish species 
often with a large, dark blotch on the dorsum of the abdomen. It infests wild and 
cultivated columbines in California. 


The artichoke aphis, Myzus braggi Gillette, is pale yellow and green with 
darker green markings. It is often abundant on the undersides of the 
leaves of the globe artichoke and is a serious pest wherever this plant is 
grown commercially, particularly in California and Louisiana.* Prof. C. P. 
Gillette ° reports it on Canadian and other thistles as the summer, and 
Eleagnus, Russian olive, and Shepherdia as the winter hosts. T.H. Jones 
also reports the yellow thistle as a summer host in Louisiana. 

The black cherry aphis, Myzus cerast (Fabricius) (Fig. 141), is a large, 
shiny, metallic black Species which becomes very abundant on sweet cherry 
trees in the early spring, causing curling and distortion of the leaves. The 
cherry is the winter host on which the. eggs are laid and the early spring 
broods subsist. In midsummer the winged forms migrate to various alter- 
nate hosts which according to W. A. Ross ° are lepidium, and perhaps other 
cruciferous plants. Prof. C. P. Gillette ’ records only the sour cherry as the 
winter host in Colorado and water cress as the summer host. The leaves 
of the sour cherry are not curled and the aphis may occur on it throughout 
the year. The species is reported in British Columbia, Washington, Oregon, 
California, Idaho, Nevada, Utah, and Colorado. Along the Pacific Coast 
the sweet cherry is the preferred winter host but the summer hosts have 
not been observed, although it has long been well known that the aphis 
disappears about midsummer. Control measures in the form of dusts or 


1H. M. Russell, Bul. 90, Bur: Ent. U. S. Dept. Agr. 1914. 

2H. M. Patch, Pink and Green Aphid of Potato. Bul. 242, Maine Agr. Exp. Sta. 1915. 

2 Members of the genus Myzus have prominent antennal tubercles which are strongly 
gibbous and project inwardly in the apterous forms. The cornicles are long and sub- 
cylindrical and the cauda short and conical. 

4 Thos. H. Jones, Bul. 703, U. 8. Dept. Agr. 1918, p. 1. 

5 Jour. Econ. Ent., 8, 1915,, pp. 102, 375. 

8 Can. Ent., 49, 1917, p 

7 Can. Ent., 50, 1918, - OAL. 
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sprays should be applied when the leaf buds are opening in the spring, to 
kill the young stem-mothers before they are protected by the curled leaves. | 

The lily aphis, Myzus circumflecum (Buckton), is a very pretty, pale or 
bright yellow and black species infesting the terminal shoots, buds, and 
leaves of lilies in greenhouses throughout the country. In California it oc- 
curs outside on asparagus, buckeye, California laurel, ceanothus, chickweed, 
foxglove, meadow foxtail, fuchsia, gladiolus, hedge mustard, lilies, myrtle, 


Fig. 141.—The black cherry aphis, Myzus cerasi (Fabr.). 


nightshade, plantain, pentstemon, senecio, snowberry, stachys, violet, and 
wallflower. M. vince Gillette is similar, if not identical, and is recorded on 
asparagus, myrtle, columbine, dock, and lily in Colorado and California. 

The strawberry aphis, Myzus fragefolii Cockerell, is a very small, pale 
yellow or almost white species occurring in great numbers on the tender 
shoots and undersides of the leaves of wild and cultivated strawberries 
throughout the year in Oregon, California and Arizona. The removal and 
destruction of all the foliage in the winter and the liberal application of 
nicodust to the undersides of the leaves in summer afford satisfactory 
control measures. . 


j 


| 
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| The tomato aphis, Myzus lycopersici (Clarke), is pale lemon yellow, some 
of the young forms being pink, and the winged forms yellow and black. 
It was reported from tomato in California by W. T. Clarke ! in 1903, but 
has probably been generally confused with the green peach aphis which it 
greatly resembles. J.J. Davis? records it on celery, tomato, and wheat in 
Oregon, Idaho, and Montana. 

The green peach aphis,.Myzus persice (Sulzer) * [Rhopalosiphum persice 
(Sulzer)] (Figs. 142, 143), is one of the commonest aphis throughout 
North America. The immature forms are yellow, pinkish, or pale green; 
the mature, apterous forms are pale or bright green; the winged forms are 
pale or bright green and black, with a characteristic large, dusky blotch on 
the dorsum of the abdomen. It probably occurs in every Western State 
and is a very general feeder having been observed on amsinckia, apricot, 


Fia. 142.—The green peach aphis, Myzus persice (Sulzer). 


cabbage, carnation, cauliflower, celery, cherry, chrysanthemum, citron, 
cucumber, dock, eggplant, grapefruit, groundsel, hound’s tongue, English 
ivy, lemon, lettuce, false mallow, malva, mustard, nettle, orange, peach, 
pepper, pigweed, plum, potato, radish, rhubarb, shepherd’s purse, snap- 
dragon, sow thistle, spinach, turnip, tomato, and walnut. In the Northern 
States it winters on peach, plum, cherry, and prune, and migrates to the 
summer hosts. In the milder sections it is abundant throughout the year. 
It transmits mosaic disease of sugar beets in the west and is probably 
responsible for carrying other plant diseases as well. It is subject to a 
great many predaceous enemies. The fungus, Entomophthora aphidis 
(Hoffm.), kills great numbers of the overwintering forms in California. 
In 1923 whole fields of spinach in the Santa Clara Valley were rid of the 
aphis by the work of this parasitic fungus. (Fig. 143). It also quite readily 
succumbs to dusting with nicodust or calcium cyanide. M. varians David- 
son also somewhat resembles the green peach aphis but is paler in color. 
It often causes the leaves of peach to turn red and curl much like the work 
of the curl leaf disease. It also infests wild and cultivated clematis in the 
San Francisco Bay region, California. 

1Can. Ent., 35, 1903, p. 253. 

2Can. Ent., 46, 1914, p. 123. 


3C. P. Gillette, Jour. Econ. Ent., 8, 1915, p. 102. 
E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 98. 
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The currant aphis, Myzus ribis (Linn.), varies from pale yellowish — 
green to pinkish and dark green, the winged forms with black markings. — 
It infests red, black, and wild currants causing the leaves to turn red 
and curl into pseudogalls in the spring of the year. Gooseberries, deutzia, 
lippia, snowball, and sow thistle are occasionally infested. C. P. Gil- 
lette records the black currant, red currant, and wild currant as winter 
hosts, and stachys and motherwort (Leonurus), as summer hosts in Colo- 
rado. It is recorded in British Columbia, Washington, Oregon, Montana, 
Nevada, Utah, and Colorado in the west. M. ribifolii Davidson and M, 


oe) ee 
Fie. 143,—The green peach aphis, Myzus persice (Sulzer), on spinach and killed by the fun- 
gus, Entomophthora aphidis (Hoffm.), which covers the bodies. 


houghtonensis (Troop), are reported from wild currant in California. M. 
rhamni (Fonsc.) is a green and pink species often abundant on the terminal 
shoots and leaves of the wild coffee berry and cascara sagrada in Oregon 
and California. 

The hop aphis, Phorodon humuli (Schrank)? (Fig. 144), is pale yellowish 
green in the apterous, and green and black in the winged forms. The large 
antennal tubercles of the apterous forms and the long, somewhat curved 
cylindrical cornicles easily distinguish the species. It winters chiefly 
in the egg stage on plum and prune and rarely on alder, apple, peach, and 
cherry. The spring forms may be present in sufficient numbers to entirely 
cover the under-surfaces of the leaves. As soon as winged forms appear 
in early summer they migrate to the hops which appear to be the chief 

1C. P. Gillette, Jour. Econ. Ent., 10, 1917, p. 338. 


2W. T. Clarke, The Hop Aphis. Bul. 160, Cal. Agr. Exp. Sta. 1904. 
W. B. Parker, The Hop Aphis. Bul. 111, Bur. Ent., U.S. Dept. Agr. 1913.” 
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i summer host, although the writer has also taken it on cultivated sunflower 
throughout the summer. In California it may pass the entire summer on 


FOE 


Fig. 144.—The hop aphis, Phorodon humuli (Schrank). A ant, head and antenna of apterous 
form; W ant, head and antenna of the winged form; 0, ocelli; A corn, cornicle of the 
apterous form; W corn, cornicle of the winged form. 


plums and prunes and it may also winter in the living form in the crown of 
the male hop plants in the fields. The transfer from the alternate host 
plants to hops is the rule however. 


Fig. 145.—The fern aphis, Idiopterus nephrolepidis Davis. Winged form. 


The red violet aphis, Neotoxoptera viole (Pergande) (Rhopalosiphum),1 is a beauti- 
ful, wine red species with clouded wing veins and swollen cornicles. It infests the 
tender shoots, buds, and leaves of the wild-and cultivated violet throughout California 
and occurs in greenhouses in various parts of the United States and Canada. 

The fern aphis, /diopterus nephrolepidis Davis” (Fig. 145), is a small, pitch black 
species with whitish legs and conspicuous black clouded areas in the wings. It is often 
taken in greenhouses and residences throughout the country on ferns and occasionally 


1. H. Chittenden, Bul. 27 n. s. Div. Ent. U. 8. Dept. Agr. 1901, p. 42. 

E. O. Essig, P. C. Jour. Ent., 1, 1909, p. 4. 

23. J. Davis, Ann. Ent. Soc. Am., 2, 1909, p. 198. This species was originally wrongly 
spelled nephrelepidis. 

E. O. Essig, P. C. Jour. Ent., 3, 1911, p. 538. 
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taken in greenhouses and in the open in California. The banana aphis, Pentalonia 
nigronervosa Coquerel,! is reddish brown or almost black with dark, clouded wings 
somewhat resembling the fern aphis, but with an altogether unique wing venation. It 
is a tropical species often introduced into this country on bananas. A. F. Swain also 
reports it on geranium. 


Typical infestation 
on small apple branch. 
The woolly apple aphis, Hriosoma lanigera (Hausmann) * (Figs. 146, 147, 
148), is a very serious pest to apples wherever grown commercially and is 
1H. F. Wilson, Jour. Econ. Ent., 2, 1909, p. 346. 


2 A. C. Baker, “The Woolly Apple Aphis.” Rept. 101, U. S. Dept. Agr. 1915. 
In some parts of Europe this aphis is commonly known as the American Blight. 
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_ a well known native American insect, characterized by the reddish body 


which is entirely hidden with long, white, wool-like wax. The cornicles 
are little more than elevated rings; the antennz vary from 5-segmented 
in the stem-mothers to 6-segmented in the winged forms. The sensoria 
in the latter are numerous and annular in form. The wings have a single- 
branched media vein. All forms are bark 
feeders living on the limbs and roots of the 
trees and causing large, warty excrescences 
which often seriously interfere with the growth | 
of the trees, and which at times cause the | 
death of young trees. The life history is | 
somewhat complicated in the colder regions | 
where the winter is spent chiefly on elms and 
where in the spring curled leaves and leaf 
rosettes are formed in which the first genera- | 
tions are reared. Winged forms migrate to | 
apple and related trees for the summer. Such | 
a condition is noted in the Northeastern States 
and also in Colorado.! _In most of the West- | 
ern States, however, the entire life cycle is | 
apparently spent on the tops and roots of the _ 
apple. The pear, hawthorn, and mountain | 
ash are also occasionally infested. Control | 
measures consist in the application of light 
oil sprays during the winter. Much success | 
in killing the root forms has been obtained | | 
by using paradichlorobenzene as a soil fumi- = 
gant during the summer and fall in California, ~ 

without any apparent injury to either young 
or old apple trees. From 34 to 1 ounce of 
material was used to a tree. A diluted solu- 
tion of carbon disulfid, 1 ounce to 4 gallons 
of water, poured in a basin at the bases of the 
trees has also given good results. From 2 to 
4 gallons of the mixture are required, depend- 
ing upon the size of the tree. The elm gall 
aphis, LH. americana (Riley), also produces 
curled leaves and rosettes on the elm and mi- | 
grates to the apple in the summer. It is Fic. 147.—Galls on the roots of a 
common in the east, but is recorded from Youné hee ee ls 
the west only in British Columbia, Mon- ae ee is 
tana, Colorado, California, and New Mexico. ‘ 

E. crategi (Oestlund) is close to, if not identical, with the woolly apple 
aphis. It is commonly taken on English hawthorn and is reported from 
Colorado in the west. LH. rileyi (Thomas) causes knotty growths on the 
trunks, limbs, and twigs of elm trees confining its attacks to the bark. It 
is recorded from Oregon, Nevada, and Colorado in our region. The Euro- 
pean elm leaf-curl aphis, HZ. wlmz (Linn.), winters on elm causing a curling 
of the leaves in the spring and migrates to currants in the summer. It is 

1 A.C. Maxson, Ent. News, 26, 1915, p. 367. 
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common in the east and known in British Columbia, Oregon, and Colorado 
in the west. 

The pear root aphis, Hriosoma languinosa (Hartig) (HZ. pyri Fitch, EF. 
pyricola Baker and Davidson), is a dull green or bluish, slightly flocculent 
species which winters preferably on the European elms, but can live on the 


Fia. 148.—The woolly apple aphis, Eriosoma lanigera (Hausm.). A, antenna of winged 
form; B, antenna of apterous form; s, sensoria; C, mouth parts; D, lateral aspect of 
head; a, antenna; 1, labrum; la, labium; mx, maxille. 


American elm, producing in the spring large bonnet- or cockscomb-like, 
reddish and yellowish green galls on the leaves (Fig. 149). It migrates to 
the pear trees during the summer, attacking chiefly the roots of the Bart- 
lett, but is known also to feed on other commercial varieties, and sparingly 


; 1 Geo. P. Weldon, ‘‘The Woolly Aphis asa Pear Pest.” Mthly. Bul., Cal. Hort. Com. 
1915, p. 441. 
aoe Baker, “Identity of Eriosoma pyri.”’ Jour. Agr. Research, 5, 1916, p. 1115. 
A. C. Baker and W. M. Davidson, “‘The Woolly Pear Aphis.” Jour. Agr. Research, 
6, 1916, p. 351; 10, 1917, p. 65. 
W. M. Davidson, Mthly. Bul., Cal. Hort. Com. 6, 1917, p. 390. 
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on Japanese pear and on quince. Wingless agamic females remain on the 


ag ee 


pest to pears grafted on the European 


ee se 


pear roots throughout the entire year independent of the migrants which 
fly to and from the elm trees. It is a European species established in the 
west in Washington, Oregon, and Cali- 
fornia since about 1892 and is a serious "7 ea ees 
pear rootstocks, and is particularly serious 
in heavy adobe soils. Young trees up to 
five years of age are most susceptible to 
attack and may be killed outright or per- 
manently stunted. Control measures con- 
sist in'setting out young trees grafted on 
Japanese pear or on quince rootstocks; or 
the treatment of infested trees with para- 
dichlorobenzene which has given excellent 
results in California, without any apparent 
injury to young trees. 


\ 
| 
: 


The elm and grass aphis, Colopha wulmicola 
(Fitch) (Byrsocrypta) and Tetraneura graminis . 
Monell, winter on elm, forming leaf galls in the ; 
spring, and migrate to the roots of various grasses | : . sai: 
in the summer. The sex forms are wingless and Fic. 149.—Cockscomb or bonnet gall 
without mouth parts. They.occur in many parts produced on elm leaves in the spring 


of the country and the west. ; by the stem mothers of the pear 
The poplar gall aphis belong to a number of — root aphis, Hriosoma languinosa 
related genera, winter over on poplar and cotton- (Hartig). 


wood trees producing leaf or stem galls in the 

spring, and migrate to the roots of succulent annual and perennial plants during the 
summer. The migrants returning to the trees in the late fall often appear in large swarms. 
Cornaphis populi Gillette has well developed cornicles; 5- to 6-jointed antenns; simple 
media veins in the fore wings; sexes, small, apterous, and lacking mouth parts. All forms 
live together in a crescent-shaped pseudogall on the edge of the leaves of the long-leaved 
poplar in Wyoming. Mordwilkoja vagabunda (Byrsocrypta) has rudimentary ring-like 


Fig. 150.—The poplar stem gall aphis, Pemphigus populicaulis Fitch. Winged migrant 
and stem mother removed from the galls. > 


/ - ; . 
cornicles, 4- to 5-segmented antenne, simple media in fore wings. It winters on poplars, 
cottonwood, and aspen, all forms living together in imperfectly formed irregular rosette- 
like galls on the leaves. Winged forms migrate in summer to unknown hosts, although 
living forms have been taken in galls at Lake Tahoe, California, as late as August. It 
occurs in Colorado, Nevada, and California in the west. The poplar stem gall aphis, 
Pemphigus populicaulis Witch! (Fig. 150), forms somewhat globular galls with long, 


1H. O. Essig, P. C. Jour. Ent., 4, 1912, p. 708. 
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oblique openings on the petioles of the bases of the leaves of cottonwood and poplars. 
The stem-mothers are yellow or greenish, covered with small, cottony patches arranged 
in distinct rows. The winged forms are small, dark, and partially covered with long, 
white, cottony wax. The summer hosts are unknown. The species is widely distributed 
and is quite common in California. The larve of the syrphid fly, Heringia californica 
(Davidson) (Pipiza) 1 feeds on the lice in the galls. P. populitransversus Riley (Fig. 
151) forms rather regular galls with transverse openings, on the petioles of cottonwoods 
and poplars. According to Jones and Gillette? the summer hosts are chiefly the roots 
of cruciferous plants, including Brussels sprouts, cabbage, rape, turnip, water cress, 


Soh 
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Fig. 151:—Galls of the transverse poplar gall aphis, Pemphigus populitransversus Riley, on the 
stems of poplar leaves. 


and so forth, in Colorado and California. The poplar twig gall aphis, P. populiramulorum 
Riley, forms a similar gall on the bases of the petioles and twigs of various poplars. 
The openings are usually longitudinal. It is reported from Colorado, New Mexico, 
and Mexico. P. populiconduplifolius Cowen forms a large, purse-like pseudogall on 
the upper surface of the leaves of poplars and migrates to the buttercup as a summer 
host in Colorado. The bead-like cottonwood gall aphis, P. populimonilis. Monell, is a 
large species partially covered with cottony wax which produces rows of small pseudo- 
galls on the upper surfaces of the leaves which open beneath. The galls are usually 
arranged in rows around the margins or along the midrib of the leaves of cottonwood 
and poplars in Colorado and California. 


1W. M. Davidson, Ent. News, 28, 1917, p. 414. 

2'T. H. Jones and C. P. Gillette, Jour. Agr. Research, 14, 1918, p. 577. 
3C. P. Gillette, Ann. Ent. Soc. Am., 6, 1913, p. 485. 

E. O. Essig, P. C. Jour. Ent., 4, 1912, p. 704. 
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| The beet root aphis, Pemphigus bete Doane ' (Fig. 152), as it appears on 
the roots of beets, dock, grasses, and weeds, is a small, wingless, elongated, 
oval, white or yellowish species with a tuft of white or cottony material 
at the posterior end of the body. The winged forms are mostly black with 


_ thin, white, waxy covering. This species winters on poplars and feeds on 


; Fic. 152.—The beet root aphis, Pemphigus bete Doane. Apterous forms on roots of young 


sugar beets. (Photo furnished by H. H. P. Severin.) 


_ the leaves in the spring without producing galls. The summer is spent on 


alfalfa, aster, beets, docks, flax, many wild grasses, goldenrod, knotweed, 


lambsquarters, poverty weed, wheat, and yarrow. It occurrs generally 
throughout the west, having been reported from most of the States. 

1A, C. Baker believes this to be some form of either P. balsamifer@ Williams or P. 
populivene Fitch. i 

J. R. Parker, Jour. Bron: Ent., 7, 1914, p. 136. 

A. C. Maxson, Jour. Econ. Ent., ’9, 1916, p. 500. 
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Fie. 153.—The woolly buttercup aphis, Prociphilus californicus (Davidson). A, winged 
migrant; B, apterous form with cottony material removed; C, antenna of winged form; 
D, antenna of apterous female; H, and F, joints 3, 4, and 5 of the antenna of the winged 
form showing elongated sensoria; G, tarsus; 1, cauda; 2, lateral view of compound eye; _ 
3, front view of compound eye of apterous form; 4, cauda of winged form. 
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_ A closely related genus, Prociphilus, has no cornicles, but a single branched media 
vein, 5- to 6-segmented antenne; and small, apterous and beakless sexes. They are 
usually quite large, the stem-mothers pale and robust and the alate forms dark; all 
are covered with some white, ccttony, waxy material. Pseudogalls in which all forms 
live together are usually formed on the overwintering hosts. Summer hosts are not 
; known for all species. P. alnifolie (Williams) (Pemphigus) infests Christmas berry 
_ in California and shad berry in Colorado. P. californicus (Davidson) (Fig. 153) is 
_ a California species wintering on Oregon ash and migrating to the buttercup as a sum- 
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Fig. 154.—The lantana aphis, Cerataphis lantanie (Boisd.). Young and mature apterous 
females on an orchid leaf. In this stage it greatly resembles the immature forms of certain 
_ aleyrodids or white flies. 


| ae host. P. corrugatans (Sirtinio) winters on Lene and shadberry as far west 
as Colorado. _ P. fraxinifolii (Riley) winters on ash in Oregon and Colorado. P. vena- 
fuscus Patch is a very large species often abundant on ash but also reported from buck- 
e and Douglas fir in Oregon and California. It is a common eastern species. P. 
_fraxini-dipetele Essig is probably a synonym of the latter. 

The poplar aphis Asiphum pseudobyrsa (Walsh) (Schizoneura popult Gillette), 
is a very small, pale yellow species with white, waxy covering which lives in the cracks 
| and crevices of the bark of the trunks and limbs and on the leaves of cottonwood and 
gow trees in Colorado. © 


AGP. Gillette, Ent. News, 25, 1914, p. 269.. 
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The grass root aphis of the genus Forda‘ have no cornicles and 5-segmented an- 
tenne. The apterous females are usually oval in form, and the eyes are composed of 
three facets each. The winged forms are dark, with simple media vein. They live 
on the roots of wild grasses and are usually attended by ants. The grain root aphis, F’. 
formicaria Heyden (F. occidentalis Hart), is pale whitish or grayish green and feeds on the 
roots of grasses, corn, wheat, and shepherd’s purse. It is reported in Montana, Colo- 
rado, and California. F. olavacea Rohwer is pale greenish yellow in the apterous and 
dark olive green in the winged form. It is often abundant and does some damage 
every year to grasses and grain in Colorado. It infests wild grasses, barley, oats, 
timothy, wheat, and wild rye. 

The solanum root aphis, Geoica radicicola (Essig) (Pemphigus, Trifidaphis), is also 
a root-infesting species. The apterous forms are small, nearly globular, whitish, with 
no cornicles, 5-segmented antennz and eyes of three facets each. The winged forms 
are black and white, without cornicles, with 6-segmented antennx, large, oval sensoria, 
and simple media vein in the fore wings. This aphis is widely distributed in sandy 
soils of California and infests the roots of asters, beans, dahlias, nightshade, pigweed, 
and potato. It was recently taken in Ohio by C. R. Cutright on roots of beans. 

The minute live oak aphis, Hamamelistes agrifolie Ferris, is a very small, oval, aley- 
rodiform, pale yellow species, 0.6 mm. long. There are 4-segmented antennze and no 
cornicles in the apterous forms. It infests the young twigs of the coast live oak in 
Southern and Central California. ; 

The lantana aphis, Cerataphis lantanie (Boisduval) (Coccus) (Fig. 154), has a very 
interesting apterous form which is often mistaken for a coccid or an aleyrodid because 
of the dark, convex, disc-like body with a wide, white, lateral, wax fringe when mature. 
The antennez are 4-segmented and the cornicles ring-like. The winged forms, however, 
are fairly normal, dull brown or blackish in color, with 5-segmented antennz, knobbed 
cauda, and one-branched media vein of the fore wings. This species is frequently taken 
in erence on orchids in California, but also infests coconut, ferns, palms, and 
vanilla. 


COCCID ? Coccids, Mealybugs, Scales, Scale Insects. 
These are the most indefinite members of the order Homoptera and the 
ones most likely to be confusing to the student. They are small, active or 


1C. P. Gillette, Hnt. News, 29, 1918, p. 281. 

2W. M. Maskell, “‘ New Zealand Coccide.” Trans. N. Z. Inst., 11, 1879, p. 187; 
16, 1884, p. 120; 17, 1885, p. 20; 19, 1887, p. 45; 22, 1890, p. 133; 23, 1891, p. 1; 24, 1892, 
p. dere 1893, p. 201; 26, 1894, p. 65; 27, 1895, pp. 1, 36; 28, 1896, p. 293; 30, 1898, 


p. 23. 

J. H. Comstock, ‘Reports on Scale Insects.” Rept. U. S. Dept. Agr. 1880, 1881, pp. 
276, 372; 1881, 1882, p. 209. ‘Second Rept. on Scale Insects.” Rept. Cornell Univ. 
Agr. Exp. Sta. 2, 1883, p. 47. Report on Scale Insects. Bul. Cornell Agr. Exp. Sta. 372, 
1916, p. 423. (Reprint of Preceding Reports.) 

E. E. Green, The Coccide of Ceylon. London, 1, 1896; II, 1899; III, 1904; IV, 1909. 

R. A. Cooley, The Coccid Genera Chionaspis and Hemichionaspis. Hatch, Exp. Sta. 
Mass. Agr. Coll. Spec. Bul. 1899. 

8. I. Kuwana, “New and Little Known California Coccide.” Proc. Calif. Acad. 
Sci., Zoél. (3), 2, 1901, p. 401; 3, 1902, p. 48. Also Contrib. Biol. Hopkins Seaside Lab. 
L. Stanford Jr. Univ. Nos. 25, 27. 

; on Newstead, ‘‘Mon. of the Coccide of the British Isles.” Ray Society, 1, 1901; 2, 


; ou EK. Fernald, Cat. of Coccid@ of the World. Carpenter & Morehouse, Amherst, Mass., 


J. G. Sanders, ‘‘Coccide of Ohio.” Spec. Paper 8, Proc. Ohio State Acad. Sci., 4, 
pt. 2, 1903, p. 27. Cat. Recently Described Coccidw. Bul. Bur. Ent., U. 8. Dept. Agr. 
1, Tech. Ser. 12, pt. I, 1906; II, 16, pt. 1909, p. 33. ‘Identify and Synonymy of our Soft 
Scale Insects.” Jour. Econ. Ent., 2, 1909, p. 428 


T. D. A. Cockerell, Tables for the Identification of Rocky Mt. Coccids. Univ. Colo. — 


Studies, 2, 1905, p. 189. 
L. Lindinger. Die Schildléuse. Stiittgart 1912. 
E. R. Sasscer, Cat. Recently Described Coccide III, Bul. Bur. Ent. U. S. Dept. Agr. 
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‘stationary, naked, with a hard epidermis or covered with a thin or thick, 
waxy secretion, or with a definite round, oval or elongated shell. The 
antenne are well developed or absent, the rostrum appears to arise between 
the front legs, and the tarsi are one-jointed, terminating in a single claw. 
A great many of the scale insects are able to produce, by means of special 
glands, a scale or shell-like covering from which the common name is de- 
rived, while some have thé epidermis hardened into a thick, tough, chitinous 
wall, and still others are protected by a thin coat or an abundance of a 
whitish, powdery or cotton-like wax. The different armaments and cover- 
ings serve admirably to protect the insects, not only from natural enemies 
and climate, but also from sprays and fumigation to a marked degree. 
The young are born alive or hatch from eggs. All are motile and constitute 
the migrating or wandering stage of the species, but after the first molt 
they kecome stationary in most of the armored species. The females are 
the sex most commonly known and are of many shapes. Some are motile 
throughout their existence and move quite freely, but slowly. The males 
early pass through a quiescent metamorphosis in a cocoon or under a 
scale or thin shell, and emerge as delicate, apterous but more often two- 
winged insects, with usually two conspicuous, long, white anal filaments or 
tails, when the females are about one-fourth or one-third mature. At this 
time and later, mating takes place and the males disappear. In some 
species like the mealybugs the males may be present in great swarms, 


_ hovering in the air about the plants infested by the females, on dull days 


or more particularly from near sunset to dusk on warm, bright days. The 
males have abortive mouth parts and take no food. The females are 
entirely responsible for the injury to plants. Feeding consists in extracting 
the plant juices and causing the general depletion of the host. Some species 
are believed to exude a toxic substance which is injurious to plants. 

Scale insects are usually present in enormous numbers and are among 
the most destructive insects, not only to fruit trees but also to forest and 
shade trees, ornamental trees and shrubs, garden plants and, in fact, to 
alltypes of plant life. Very few species are restricted in their feeding 
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habits, so the large majority are to be considered as of real economic 
importance. 

Many species, particularly the unarmored forms, also excrete large 
amounts of honeydew and often cause dense smutting of the host plants. 

Natural enemies | are of great importance in the control of these serious 
pests. Since the discovery and importation of the vedalia into California, 
and its success in the subjugation of the cottony cushion scale, there has 
been a nation-wide interest in this phase of insect control. The State of 
California has maintained for years a special institution, the State Insect- 
ary, to conduct this work. There have been imported into California a 
great many predaceous and parasitic insects some of which are doing 
effective work, while others have never become established in the orchards. 
So great is the annual expenditure in the regular routine of fumigation and 
spraying operations for scale insects, that every effort is being made to 
reduce it by the gradual substitution of the biological control method. The 
most important predators and parasites will be described elsewhere. 

The artificial control of scale insects is quite beyond the experimental 
stage and consists in spraying and fumigation. 

Sprays—The important sprays are lime-sulfur and oil emulsions. 

Lime-sulfur —The use of lime-sulfur is limited to the control of the San 
~ José scale and is applied as a dormant spray in the proportions of 1 gallon 
to 9 gallons of water. In many sections the lime-sulfur is being replaced 
by the more satisfactory crude oil and distillate emulsions. 

Crude Oil Emulsion.—The use of crude oil or petroleum is limited to the 
winter spraying of deciduous trees when the buds are entirely dormant, and 
is generally applied from November to February. The crude oil emulsion 
is especially recommended for such armored scales as the San José scale, 
Italian pear scale, oyster shell scale, and such other species as infest decid- 
uous trees and shrubs. The natural crude petroleum, testing about 23° 
Baumé, is preferred, but heavier grades may also be used if the asphaltum 
content is not too high. The crude oil emulsions may be had from com- 
mercial spray manufacturers in which case full directions for use accompany 
the containers. A satisfactory home-made product may be obtained by 
using the following formula: 


Water ci. deteters noth Si sdne atic sider sie oe MRT BAe oak tes othe een 175 gallons 
Higuid. SsOap ici hy sks 0A eee alee oars aerate ah eee ee 3 gallons 
Natural crude petroleum (21°-24° Baumé)..................5- 25 gallons 


Partly fill the spray tank with water, add the liquid soap, agitate thor- 
oughly for one minute, add crude oil and continue the agitation while 
running in the remainder of the water. If liquid soap cannot be obtained, 
use 20 pounds of fish oil soap dissolved in 10 gallons of boiling water to 
which 3 pounds of caustic soda or lye have been added. To kill moss or 


lichens on fruit trees, add 12 pounds of caustic soda or lye to the formula. | 


During the spraying operation this emulsion should be thoroughly agi- 
tated and great care taken to wet all of the twigs. From 3 to 5 gallons 
should be used on a tree. 


1H. 8. Smith, “Biological Control of Mealybugs in California.” Mthly. Bul., oa 


State Dept. Agr. 9, 1920, p. 104. ‘Biol. Control of Black Seale in Calif.” "Mihly. B 
Cal. State Dep. Agr. 10, 1921, Dua2l. 
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_ The Distillate or Petroleum Emulsions.—The distillate emulsions are 

suitable for the control of all types of scale insects on deciduous and ever- 
“green trees and shrubs, and are among the most useful sprays for other 
‘sucking insects as well. They are specially recommended for the soft, 
cottony scales, mealybugs, and unarmored scales, but are also good for 
armored scales on evergreen trees. The greater efficiency of crude oil 
emulsion for all scales on deciduous plants should not be overlooked in this 
connection. The more important distillate sprays are: 


Kerosene Emulsion. 


EEL OREIO Metco ite TTS 1550)s fis" Se = ee Vvichayy bhavehehols + © aya Icke bye: o's 15 gallons 
etre TO SOM [Due erie ete eects Tay oie clgttatang aisles olersialcvsielAe Beet wie’ t06 Fs 34 gallon 

(OrmuATIESORD Se Peto kc onthe oe alee hae ees ROE Mase 4 pounds) 
VERS HD) TIDE AGN 6 A, Poet SRS Soe ee 200 gallons 


If liquid soap is available it is preferable to hard soap, since no heating 
is required. Hard soap, preferably fish oil soap, is cut in thin slices and 
dissolved in hot water. The soap is placed directly in the spray tank with 
10 or 15 gallons of water or more (the exact amount is not important) and 
the engine then started. The oil is now added slowly and the materials are 
emulsified by being run through the pump under pressure. After a few 
minutes the rest of the water may be added, and the spray is ready to be - 
applied. 


Tree Distillate Emulsion. 


Mrcomtistilinten(Gl =G2->BAUMC) ion <cce'cs von ete cede svancesues 4 gallons 
MANIC SO) HSE ero fe Lat e s elaxd 0) ny dig ce euenie lace yee acess seis Wietee at 34 gallon 

WOT TEHISO RD PEE WI Ee S site ievcient Gacsals seg aes gb sede als alle ade bs 5 pounds) 
VA GISG YR co ob eaten eog = ec RE CER IRCCS IE eA 200 gallons 


These materials are emulsified in the manner explained for the kerosene 
emulsion above. If the distillate is used without soap, the following is the 
formula: 


- Straight Tree Distillate—Mechanical mixture. 


Mrecidistilate: (Gl —32 7 Baume)i.is.. 3... oecseseees ces oens 4 to 6 gallons 
anise sod ae (GORPOLICONb) cians «5 c/e oasis os sale due lels son's ore eaves 7 pounds 
WSHET ls Seas 2 here 0 Ob A ROE FRIED OIE AIS CII CnnR aceon 200 gallons 


In the case of the straight distillate, the oil is kept in suspension in the 
water by agitation and forms an unstable mechanical emulsion, which 
separates quickly on standing. In using this it is necessary to have the 
spray outfit equipped with a powerful and efficient agitator, which must 
be kept going continuously during the spraying operations. 

The use of petroleum-distillate sprays against black scale on olive trees 
is now being recognized as profitable. For this purpose the heavier distil- 
lates of 28° to 30° Baumé, being more effective, are used, since olive foliage 
is very resistant to spray injury, and also because the spray can be applied 
through the winter months when low temperatures and high humidities are 
the rule. 

Distillates of this density are also much used as dormant sprays on 
‘deciduous trees, although crude oil sprays are replacing distillates more 
and more for this purpose. 
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Miscible Oil.—The miscible oil sprays are manufactured oil sprays which 
have much the same use as the distillate emulsions. They are specially 


recommended for mealybugs and the soft and unarmored scales. ia 


Fig. 155.—Two common types of spray gun. Spray guns are especially valuable for spraying 
dormant deciduous trees for scale insects, but may be used for many kinds of spraying 
work. 

Crude Carbolic Acid and Distillate Emulsion.—This makes an excellent 
homemade substitute for miscible oil for the control of mealybugs. 


Fish oil soap (or liquid soap, 5 gallons)..............0.eeeeeee 40 pounds 
Crude: carbolic acid) (25) perneent)): sas cicero renee 5 gallons 
Mistillates (27 —28cbauiac) eee e ein cee ee eee eee nn 5 gallons 
Water to: make, : cried.) Gea coe alae ns ieee 50 gallons 


Completely dissolve the soap-in hot water, add the carbolic acid and 
distillate, and heat to the boiling point for twenty minutes (reserve some 
water to add in case the mixture begins to boil over). For use, add 20 
gallons of water to every gallon of the above solution. The emulsion needs 
little or no agitation. 


Lubricating Oil Emulsion. 


Lubricating: oilk 295 a ae Wane le eet ark ae tee 4 to 6 gallons 
Calcium?’ casemaite::ce peer eee en ee ee rs ea eet PAN ail Spa ¥g pound 
W ater tonimalee. ss Joss at hncareis Regt eet anta st ogee eee 100 gallons 


Mix the calcium caseinate in a small quantity of water, add the oil, stir 
and agitate thoroughly in the tank with the remainder of the water. 


FuMIGATION.—Fumigation with hydrocyanic acid gas for the control of 
scale insects is almost entirely limited to citrus trees and is still the most 
reliable means of controlling these pests in the citrus orchards. At the 
present time liquid hydrocyanic acid gas is most used. The subject of 
orchard fumigation is so far reaching that no attempt to describe the 
process will be undertaken here. 
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| MONOPHLEBINZ (Subfamily).1 The Giant Coccids. The cottony 
cushion or fluted scale, [cerya purchast Maskell (Fig. 156), is readily dis- 
tinguished by the accompanying illustration. The mature females have 


Fie. 156.—The ‘cottony Ge ion ane Teerya purchast Meee A typical infestation on 
spiny aeacia. Also see Fig. 498. 


Be ont orange red, yellow, or brown bodies, often partially or entirely 
covered by yellow or whitish wax, and having at the posterior end a large, 
elongated white, fluted, cottony egg sac which often makes the combined 


a The writer is indebted: to G. F. Ferris for assistance in the systematic arrangement 
and synonymy of the Coccide. 
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length from 10 to 15 mm. Inside the egg sacs are hundreds of bright red, 
oblong eggs which hatch into bright red young with dark antenne and 
legs and a number of long hairs at the posterior end of the body. The red 
males emerge from small, delicate white cocoons, and are scarcely more 
than 1 mm. long. They have the characteristic two wings and the long, 
white, anal filaments. The species breeds throughout the year, being only 
retarded during the winter months; from a few to many broods are pro- 
duced annually. Enormous numbers may so cover the hosts as to make 
them appear whitewashed or covered with cotton, and very severe damage 
may result if not checked: This very interesting scale insect was first 
introduced into California from Australia in 1868 on acacia, and subse- 
quently spread to the ornamental plantings and citrus orchards of the 
southern part of the State. So rapid was the spread and increase that in 
1886 it became a severe scourge and threatened with complete destruction 
the citrus industry in California. It became known as the Australian bug 
and white scale, in addition to the other common names. It feeds on a 
great number of plants including acacias, alfalfa, almond, apple, apricot, 
boxwood, buckeye, California sage, castor bean, casuarina, Cedar of 
Lebanon, chrysanthemum, citron, cypress, fig, garrya, geranium, golden- 
rod, grape, grapefruit, Bermuda grass, sweet gum, Guadalupe palm, hack- 
berry, ironwood, Boston ivy, knotweed, lambsquarters, laurel, lemon, lime, 
locust, magnolia, maple, mistletoe, nettle, nightshade, holly oak, laurel 
oak, white oak, orange, peach, pear, pecan, pepper, pigweed, pine, pit- 
tosporum, poinsettia, pomegranate, potato, purslane, quince, ragweed, 
rose, spearmint, sunflower, St. John’s wort, verbena, English walnut, and 
willow. From the above list it is seen that the insect feeds on a very great 
variety of plants. The Winter Nellis pears in some districts have become 
very seriously infested by the scale and, strange as it may seem, the usual 
natural enemies appear not to attack it on such trees at all. The distri- 
bution in the west comprises central and southern California and a few 
scattered spots in Arizona, 

This is one insect which is, with the exception of the few cases on pear 
trees, held in complete subjugation by its natural enemies. So remarkable 
have been the combined efforts of these natural enemies that if the scale 
does appear in an isolated place it is a simple matter to quickly eontrol 
it by introducing the natural enemies, and more particularly the vedalia. 

Small infestations may also be controlled by spraying with crude carbolic 
acid emulsion, miscible, or distillate oil sprays as suggested at the beginning 
of this chapter. 

Icerya rileyi Cockerell occurs on covillea and mesquite in Arizona and 
New Mexico. 


MARGARODINZ (Subfamily).1 Sinoran Coccids. The pifion needle scale, Mat- 
sucoccus ® acalyptus Herbert, is a flat, elongate-oval, wrinkled, brown species, 2 to 3 
mm. long and less than half as wide. It occurs on the exposed portions of the needles of the 
single-leaf pifion in southern Idaho. The three-leaf pine scale, M. fasciculensis Herbert, 
is somewhat larger, 3 to 3.5 mm. long and of much the same appearance. It lives be- 
et the pine needles near or within the sheath of the digger and yellow pines in 

alifornia. 


1 MacGillivray places these members in the subfamilies Kuwaniine and Xylococcine. 
2 Americoccus of MacGillivray, Proc. Ent. Soc. Wash., 23, 1921, p. 20. 


eg 
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-| The sycamore scale, Stomacoccus platani Ferris,! is a very small, dark yellow, elon- 
gated species, the mature females being but 1.6 mm. long. Its presence is easily 
recognized by the yellow spots produced on the leaves. It feeds on the bark and leaves 
of native and ornamental sycamores in California and Arizona. 

The alder scale, Xylococcus ? betule Pergande (X. alni Florence), has an oval, dark 
red body and is found in rough, swollen places usually in the crotches of the trees. It 
may be located by slender, white, waxy threads which extend from the hidden bodies. 
It occurs on birch in the Eastern States and on alder in Oregon and California. X. 
macrocarpe Coleman lives on Monterey cypress in_ the native forests in Monterey 
County and on incense cedar in the Sierra Nevada Mountains, California. It is often 
a serious pest of young cedars in the shady forests. X. quercus Ehrhorn attacks the 
coast live oak and California black oak in California. 


Fig. 157.—The greenhouse orthezia, Orthezia insignis Douglas. Young and mature females 
on bignonia. 


ORTHEZIINZ ? (Subfamily). Ensign Coccids. The greenhouse orthe- 
Zia, Orthezia insignis Douglas (Fig. 157), is the most common member of 
this subfamily. The bodies of the females are pale brown or dark green 
and have conspicuous dorsal’and lateral white waxy plates, and a long, 
white, somewhat flattened egg sac projecting posteriorly which is often twice 

1G. F. Ferris, Can. Ent., 49, 1917, p. 375. Orig. desc. 
onan “Pacific Coast Species of Xylococcus,”’ Ann. Ent. Soc. Am., 10 

p 


et 3H. Morrison, Classif. of Scale Insects of the Subfamily, ee Jour. Agr. Re- 
search, 30, pp. 97-154, 1925. 
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the length of the body, and which measure together 6 to8 mm. The young 
have only the dorsal ridges and the lateral margins of white wax. The 
males are dark green and very small. This scale is a tropical species usually 
found in. greenhouses in our regions, but it has been taken out of doors in 
Southern California. It feeds on cherry, bignonia, bougainvillea, chrys- 
anthemum, citron, coffee, coleus, cuphea, gardenia, grapefruit, ironweed, 
jacaranda, lantana, ligustrum, lemon, moon flower, orange, palm, pepper, 
pigweed, rose, sage, strawberry, tea, tomato, verbena, yarrow, and many 
other tropical plants. So serious is it as a pest of lantana that in Hawaii 
it is called the lantana blight. 


* ag 


. Fia. 158.—The cottony cochineal scale, Dactylopius tomentosus (Lamarck), on opuntia cactus. 


O. anne Cockerell has a long, fluted, white egg sac and occurs on chenopodium, 
atriplex, and kochia in New Mexico, Colorado, Arizona, and California. The Cali- 
fornia sage orthezia, O. artemisie Cockerell, is a large species with the body almost 
entirely covered with wax and with a long, cylindrical, fluted, white egg sac which 
curves upward. The mature females with the egg sac measure from 6 to 10 mm. It 
feeds on the stems of California sage in Southern California and New Mexico. O. 
garrye Cockerell has a pale green body. It infests garrya in New Mexico, and Flendera 
in Arizona. The grass orthezia, O. graminis Tinsley, has a dark body 2 to 3 mm. long 
with a fluted, white ovisac from 6 to 13 mm. long. It occurs on the culms and blades 
of wild grasses in New Mexico and California. O. tasiorum Cockerell and O. olivacea 


4 


Cockerell occur in nests of ants (Lasius sp.) in Colorado. 0. nigrocincta Cockerell 


ee 
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infests Gutierrezia in New Mexico, Arizona, and California. The western orthezia, 
O. occidentalis Douglas (O. californica Ehrhorn), is reported from eriophyllum in Cali- 
fornia, from ants’ nest in Colorado and New Mexico, and has been taken from roots of 
apple nursery stock shipped from Oregon into California. In the latter case it may 
have been taken up with the soil. 

DACTYLOPIINZ (Subfamily). Cochineal Scales. The ee cochineal scales, 
Dactylopius tomentosus (Lamarck) (Fig. 158) and D. confusus (Cockerell) (Coccus), 
are readily recognized by the-abundance of white, cotton-like wax which entirely covers 
the cochineal red bodies beneath. The two species are easily confused. G. F. Ferris 
believes the former to be the common form occurring in Southern California and Ari- 
zona, and previously described by the writer as D. confusus (CkIl.).!_ Both species are 


Fia. 159.—The araucaria scale, Eriococcus araucarie Maskell. The bodies are enclosed in 
; —— white felt-like sacs. 


often abundant on opuntia cactus, often completely covering the surface, and overlap 
in their distribution, occurring chiefly in the arid southwest extending into Mexico. 
The latter also occurs in California and Arizona, and is reported in New Mexico, Colo- 
rado, and Montana. 

The araucaria scale, Hriococcus araucarie Maskell (Fig. 159), is easily distinguished 


_ by the pure white, felt-like, oval sacs which enclose the bodies and eggs of the females. 


It is often abundant and destructive to Norfolk Island pine, having been imported into 
California from Australia and New Zealand. It occurs also in India, Hawaii, and 


iH, O. Essig, Inj. & Ben. Ins. Cal., 2d Ed., 1915, p. 122. 
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Africa. The parasite, Aphycomorpha araucari@ Timberlake,! has been reared from 
specimens of this scale from New Zealand, Australia, and also in Hawaii, and probably 
occurs in California. There are a number of species of Eriococcus all of which are en- 
closed in a similar white, felt-like sac and, 
may be often determined by the host plant. 
H. adenostome Ebrhorn occurs in California 
on greasewood. JH. coccineus Cockerell is 
often abundant on surface and spines of 
cacti from Mexico. It is established on 
ornamental cacti in Southern California. 
E. gillettet Tinsley inhabits the red cedar 
or savin in Colorado and New Mexico. £. 
penulatus Ferris infests California sage in 
California. H. palustris Dodds occurs on 
salt marsh grass in the San ase a Bay 
region, California. (C. T. Dodds, P. C. 
Jour. Ent. and Zoél., 15, pp. 57-60, 1923.) 
E. quercus (Comstock) (B. howardi ’Ehrh.) 
(Fig. 160) is common on various oaks in 
New Mexico, Utah, and California. Z£. 
tinsleyi Cockerell inhabits the roots and 
branches of atriplex which touch the ground, 
in New Mexico. £. villosus Ferris occurs 
on wild buckwheat in Santa Clara County, 
California. 


The European elm scale, Gossy- 
paria spuria (Modeer) (G. ulmi Linn.)? 
(Fig. 161), is a European insect 
which is slowly becoming distributed 
throughout the Western States, being 
known in New Mexico, Colorado, 
Nevada, ' Idaho, and California, as 
— well as in many of the Eastern States. 

Fic. 160.—The eee ee iene The adult females are Faas! rec- 

quercus (Comstock), on black oak. The opnized by the white cottony fringes 
pes LEMAR CRN Ce ie ees rings around the oval, dark reddish 
brown bodies which measure 3 to 4 

mm. in length. They are often crowded so abundantly on the bark of the 
trunks and limbs of the trees as to be very conspicuous. The young are 
entirely covered with a thick, powdery wax giving them the appearance 
of mealybugs. The minute males develop from small white cocoons which 
are often present in great numbers. The eggs are oblong, pale yellow, and 
hatch so quickly that they are seldom abundant. This scale is single- 
brooded, but is exceedingly prolific and is a severe pest of many species 
of elm trees wherever found. Ornamental trees are rendered black and un- 
sightly because of the honeydew and black smut fungus, and sidewalks 
are made sticky with the honeydew. Control measures consist in the ap- 
plication of miscible, distillate, or crude oil sprays during the dormant 
period of the trees, by means of powerful spraying outfits. Thorough 
washing in the spring when the buds are swelling, with high pressure, 

1P, H. Timberlake, Proc. Hawati Ent. Soc., 4, 1919, p. 190. 

2S. B. Doten, Bul. 65, Nevada Agr. Exp. Sta., Feb. 1908. Mthly. Bul., Cal. Hort. 
Com. 1, 1912, p. 89. 

E. O. ’ Essig, Pig. & Ben. Ins. Cal., 2d ed., 1915, p. 119. 

G. M. List, Cire. 29, Colo. Agr. Col. 1920. 
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‘removes many of the bodies of the females which are swollen with eggs and 


easily knocked off, and if repeatedly and thoroughly done may afford 
satisfactory control; but the oil sprays are much more likely to secure the 
desired results. 


The gall-like coccids belonging to the genus Kermes are interesting because of the 
almost globular, gall-like appearance of the mature females. The immature forms are 
somewhat like the soft’scales. They inhabit the twigs of oak trees and are commonly 


: i 2 Be OSS is ; oo ee 
Fig. 161.—The European elm scale, Gossyparia spuria (Modeer). Adult females partially 
enclosed in white felty sacs. On elm. 


mistaken for small oak galls. Austin’s kermes, Kermes austini Ehrhorn, is smooth, 
spherical, 4 to 5 mm. in diameter, pale brown, with several irregular, paler stripes paral- 


_ lel with the segments. It occurs on oak in Southern California. The Arizona kermes, 


K. arizonensis King, is smooth, globular, brown with darker marbled effect. The 
diameter is about 3mm. It is found on oakin Arizona. K. ceriferus Ehrhorn is smooth, 
globular, dark brown, with darker mottlings on the surface which may be covered with 
a fine, white powder when living. The diameter varies from 3 to 6 mm. It occurs on 
oak in Arizona. Cockerell’s kermes, K. cockerelli Ehrhorn, has the surface corrugated 
or lobed on the dorsum, is somewhat globular, 3 to 5 mm. in diameter, and usually of 
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a uniform, pale brown. It is the commonest species throughout Central California 


and occurs chiefly on the valley and black oak. The black-punctured kermes, Kermes | 
nigropunctatus Ehrhorn and Cockerell (Fig. 162), is another very common species — 


throughout California and the most abundant species in the southern part of the States. 
It is much like K. cockerellt Ehrh., but is paler in color and has smaller dorsal lobes. 
The size also averages larger. It occurs on the black oak and coast and interior live 


—— 


oaks in California and Mexico. K. essigi King and K. branigani King are simply forms : 


of this species. Gillette’s kermes, K. gullettei Cockerell, isa large, sub-globular species, 
attaining a diameter of 8 mm. ‘The surface is smooth or somewhat corrugated as in 


2% 


Fie. 162.—The black-punctured kermes, Kermes nigropunctatus Ehrh. and Ckll., on twigs 
. of coast live oak. 


K. cockerelli Ehrh., and the color varies from pale yellow to dark gray or brown with 
paler mottlings. It occurs on oak in Colorado, New Mexico, and Texas. The cottony 
kermes, K. shastensis Ehrhorn, is globular, smooth, shining brown, 5 mm. in diameter, 
and entirely covered with a thick, white, cottony wax. It infests the interior live oak 
in the vicinity of Mt. Shasta and Lake Tahoe, California. 

The gall-making coccid, Olliffiella cristicola Cockerell, is a flat, oval, dark purplish 
brown or orange species with elevated margins. It fits snugly into a slanting, conical 
leaf gall which has a slit-like opening on the dorsal surface, protrudes ventrally, and 
has a terminal curved tip so that the whole gall resembles a miniature acorn or a large 
thorn. The color is green with a red blush. It is at times abundant on the leaves of 
Wright’s oak in New Mexico. 


CYLINDROCOCCINZ. (Subfamily). Lubberly Coccids. The red 
date palmor Marlatt scale, Spherocococcus marlatti (Cockerell) (Pheni- 
cococcus) ! (Fig. 163), is the most serious enemy of the date palm in Arizona 
and Southern California. The adult females are dark reddish purple, oval 
in form, and from 1 to 1.4 mm. long. The bodies rest on masses of white, 
cotton-like wax which may partially or entirely envelop them. They 


1T, D. A. Cockerell, Bul. 56, Ariz. Agr. Exp. Sta. 1907, p. 191. 
E. O. Essig, Inj. & Ben. Insects Cal., 2d ed. 1915, p. 1238. 

A. D. Borden, Jour. Agr. Research, 21, 1921, p. 659. 

H. Morrison, Jour. Agr. Research, 21, 1921, p. 669. 
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‘are crowded together in dense masses in the unfolding leaf boles and fruit 
stems at the bases of the branches and among the superficial roots, where 
they are usually completely hidden and thoroughly protected. The males 
are wingless. The scale is found in all stages of development throughout 
the year, there being from two to three overlapping generations a year with 
continuous, prolific breeding. During the fall and winter all of the scales 
are hidden beneath the fiber and leaf 
bases and on the stems of the fruit of 
the current year. The chief migration 
of the young to new growths occurs in 
- the spring, with a smaller movement 
again in the fall. This scale is an old 
world species occurring in the date- 
growing districts of Northern Africa, in 
Palestine, and Arabia. It was carried 
to Arizona in 1889 and subsequently 
to California with the date palms and 
offshoots which afford the chief means 
of distribution. It has become such a 
serious pest that the Federal Horticul- 
tural Board has placed a Federal quar- 
antine on the infested areas in order to 
prevent further dissemination in newly 
developed date-growing sections. There 
are no natural enemies of importance 
known in our region. It is hoped that 
an attempt will be made by the proper 
authorities to introduce the native pre- 
dators and parasites from the native 
habitats of the scale into this country. 
_ Control measures consist first in the re- 
moval of all surplus branches and other 
debris from the trees, followed by a 
carbolic acid and distillate emulsion or 
a miscible oil spray as formulated at the 
beginning of this chapter. According 
to A. D. Borden,! the spray should be Ss ae ae 
+ MH 1 7 IG. <= e re ate palm or aria 
applied during the migratory PEL: ds scale, Spherocococcus Ave (CklL.). 
which permits two periods of applica- Infestation in unfolding shoot of date 
tion a year: the first from January 1 palm. 
to April 1, and the second from May 15 
to August 15. During these periods from three to four applications may 
be made if necessary. The spray should be thoroughly applied under 
strong pressure from 200 to 250 pounds, with a coarse angle nozzle, pre- 
ferably from an elevated platform. The offshoots should be immersed 
twice in a bath of the above mentioned solutions for a period of 15 minutes 
with an interval of 24 hours, after which they should be carefully rinsed and 
retreated if the scales are not all killed. 


=| 
1 Jour. Agr. Research, 21, 1921, p. 667. 
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The cottony cypress scale, Ehrhornia cupressi (Ehrhorn) (Spherocococcus),} has nearly 
a globular, pale pink body 1.5 x 1.1 mm., which is usually imbedded in pits or cracks 
of the bark and covered with long, loose, white cottony wax. The antenne are 6-jointed. | 
The young are pale yellow. The presence of the insect is indicated by the loose, cot- 
tony covering on the branches. It is sometimes a serious pest of Monterey cypress 
in California and also attacks Guadalupe cypress, Arizona cypress, and incense cedar. 
According to F. B. Herbert,? the Italian and Oriental cypress are immune. It occurs 
in the Sierra foothills and coastal plains of California. H. graminis Ferris is bright 
yellow, covered with loose white flocculence, occurring in the cracks and under the 
scales on the roots of grasses in Monterey County, California. 


PSEUDOCOCCIN (Subfamily). Mealybugs.? The members of this 
subfamily are among the most serious pests to plant life. They are char- 
acterized by the flattened, elongate oval bodies which are thinly or thickly 
covered with white, powdery wax which extends from the sides in a series 
of short filaments, with usually two longer ones at the posterior end. The 
antenne are normally 8- or 9- or, rarely, 7-segmented, and the feet termi- 
nate in a single claw which is not toothed on the inner margin. Excepting 
Antonina they retain the appendages throughout life and move freely but 
slowly at will. The size varies from the very minute young to the mature 
females which average from 3 to 7 mm. in length. The eggs are oval, pale 
yellow, orange or purple and laid in cottony masses which may cover large 
areas of the infested plants. A few species bring forth living young. The 
young and adults excrete quantities of honeydew and cause serious smutting 
of the fruit and foliage. The males mature in small, delicate, white cocoons, 
and often become exceedingly abundant especially at sundown on warm, 
late summer and fall evenings. Mealybugs feed on all parts of the plants | 
above and below ground, which makes control measures very difficult. 
Breeding continues throughout the summer and fall, and the greatest 
numbers of all stages are present in the fall.and early winter months from 
August 15 to December 15. Young are present throughout the entire 
season and the greatest numbers reach maturity in mid- or late summer 
when egg laying commences and continues until winter. All stages are in 
least evidence from April to July in the Western States. These insects 
prefer a moderate or warm, moist climate, and are often very abundant 
in greenhouses, lath houses, and along the coast of Central and Southern 
California. A number of species, however, inhabit the warm, dry regions. 
Many native and introduced natural enemies are responsible for great 
reductions in numbers, but only temporarily control the outbreaks. To 
secure satisfactory control with natural enemies, it is also necessary to 
control the Argentine ant in order to allow the parasites and predators 
complete freedom. They are listed under the different species because 
some of them are selective in their food habits. Artificial control consists 
in spraying and fumigation. The chief sprays are miscible and soluble 
oils, and carbolic acid and distillate emulsions, all of which readily dissolve 


1G, F. Ferris, Can. Ent., 42, 1911, p. 277. The position of this genus is doubtful. 

2 Jour. Econ. Ent., 12, 1919, p. 335. 

3K. O. Essig, “Genus Pseudoccocus in California.” P. C. Jour. Ent., 1, 1909, p. 35. 
“Mealy Bugs of California.” Mthly. Bul., Cal. State Com. Hort. 3, 1914, p. 97. 

P. E. Smith, “Specific Characters Used in the Genus Pseudococcus.” Ann. Ent. Soc. 
Am., 4, 1911, p. 309. 

C. P. Clausen, Mealy Bugs of Citrus Trees. Bul. 258, Cal. Agr. Exp. Sta. 1915. 
aes ee eer as The California Species of Mealy Bugs.” JL. Stanford Jr. Univ. Pub. 

niv. Ser., : 
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the protective wax covering and penetrate to the bodies and eggs. Con- 
tinued hosing or spraying with water gives very satisfactory results in 
reducing mealybugs or ornamental plants about the house. Everything 
that is done for mealybugs must be thorough and repeated as often as is 


Fig. 164.—Common mealybugs. Top row, the long-tailed mealybug, Pseudococcus longi- 
spinus (Targ.); second row, the citrophilus mealybug, P. gahani Green; the third row, 
Baker’s mealybug, P. maritimus (Ehrh.); bottom row, the citrus mealybug, P. cttrt 
(Risso). (After Clausen.) ; 


necessary to secure the proper reduction of numbers. It may also be 
necessary to make a basin about the bases of the infested plants and _ fill 
it with the foregoing sprays in order to kill those on the roots. There is a 

large number of species, the more important ones of which are included. 
_ Many of the species were originally described in the genus, Dactylopius, 
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The golden mealybug, Pseudococcus uurilanatus (Maskell), has a reddish 
purple body which is partially covered with tufts of a bright yellow, waxy 
secretion. The purple eggs are enclosed in a whitish or yellow ovisac. This 
species was introduced into California from Australia and New Zealand 
on Norfolk Island pine and Monkey Puzzler. It also occurs on Agathis 
spp. It is most common in Southern California, and occurs as far north 
as San Francisco Bay, 


Cc 


Fie. 165.—The citrus mealybug, Pseudococcus citri (Risso). A, egg; B, young; C, adult 
female, ventral aspect of body. 


The citrus mealybug, Pseudococcus citri (Risso) 1 (Figs. 164, 165, 166), 
is one of the commonest and most destructive species to all kinds of plants 
in greenhouses and in gardens and orchards. The body is 3 mm. long, pale 
yellow, thickly covered with white, powdery wax, with short lateral and 
anal wax filaments. The oval yellow eggs are laid in loose, cottony masses 
of from 200 to 350. The male cocoons are somewhat cylindrical, delicate, 


1H. O. Essig, P. C. Jour. Ent., 2, 1910, p. 289. Complete Bibliography. 

R. S. Woglum and J. D. Neuls, Farmers’ Bul. 862, U. S. Dept. Agr. 1917. 

G. F. Ferris, ‘“The California Species of Mealy Bugs.’”’ Ll. Stanford Jr. Univ. Pub. 
Univ. Ser. 1918. Also Jour. Econ. Ent., 12, 1919, p. 292. 

A. D. Borden, Farmers’ Bul. 1309, U. 8. Dept. Agr. 1923. 
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cottony masses which often occur in great numbers on the living and dead 
leaves. The young females often occur in great masses in the crotches, 
around wounds, in cracks, and on the foliage and fruit as well as on the 
roots of the trees. The greatest numbers occur in the late summer, fall, 
and early winter months, when the most serious damage to the plants 
results. It is an omnivorous feeder occurring on a wide variety of plants 
in the greenhouses of most of our area, but also common in the. open in 
Southern California. Among the common food plants are avocado, be- 
gonia, bottle brush, bouvardia, citron, coffee, coleus, cotton, deer-brush, 
ferns, fuchsia, geranium, Guadalupe Island palm, English ivy, lemon, 
moon flower, nettle, nightshade, oleander, orange, passion flower, peony, 


Fic. 166.—The citrus mealybug, Pseudococcus citrt (Risso), male. A, wings folded in natural 
: ; repose; B, wings spread. 


plumbago, poinsettia, pomelo, potato vine, pumpkin, redwood, strelitzia, 
tobacco, umbrella plant, and Wandering Jew. This old world species has 
a cosmopolitan distribution and occurs throughout the United States, 
usually in greenhouses. In the west it is chiefly a greenhouse pest, but 
lives freely outside and is a pest in the citrus orchards along the coast of 
Southern California. It is also known to live in the open, but not as yet 
as a pest, in Arizona and New Mexico. Natural enemies play a very im- 
portant part in the control of this pest. 


The white sage mealybug, Pseudococcus crawi (Coquillett), has a pale yellow body, 
entirely covered with thick plates of white, cottony wax. The lateral wax filaments 
are very distinct and about one-fourth as long as the width of the body. The anal 
filaments vary from one-third to one-half the length of the body and are straight or 
curved inwardly, forming an acute angle at the base. It feeds chiefly on the stems and 
leaves of white sage, but also occurs on artemisia in Southern California. In the San 
Francisco Bay Region Ferris reports it on greasewood, tan oak, and interior live oak. 
__ The eriogonum mealybug, Pseudococcus ertogont Khrhorn (Hriwm eriogonit Ehrh., 
P. yerba-sante Essig), is yellow, entirely covered with fine, white wax with conspicuous 
marginal filaments often enclosed in a thin white ovisac. It occurs on the roots and 
‘tops of buck brush, eriogonum, hedge nettle, ragweed, tibinagua, wood violet, and 
yerba santa in Central and Southern California. 
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_ The citrophilus mealybug, Pseudococ- 
cus gahani Green (P. citrophilus Clausen)’ 
(Figs. 164, 167, 168), is coming to be 
one of the worst pests throughout the 
coastal area of California. The mature 
females vary from 3 to 6 mm. in length. 
The body is entirely covered with thick, 
white wax with four dorsal longitudinal 
rows of small depressions, the twe 
median rows being most conspicuous. 
The lateral wax filaments are slender 
and very short. There are two pairs of 
anal filaments, the outer pair. longer 
than the lateral filaments but less than 
half the length of the inner pair which 
are about one-third the length of the 
body, stout, usually pointed at the tip. 
and held parallel or at an acute angle. 
The male cocoons, eggs, and egg masses 
are much like those of the citrus mealy- 
bug. The males are exceedingly abun- 
dant in the late afternoons and evenings 
during the summer and fall. They hoven 
over the infested shrubbery in countless 
thousands. As previously intimated 
this species is becoming more serious 
each year. It thrives in the cool coasta. 
areas of California and ranges from the 
San Francisco Bay Region to the south- 
ern part of the State. It is very prolific 
and thrives under cooler outside con- 
ditions than does the citrus mealybug 
The roots and tops of very many native 
and ornamental trees and shrubs, flowers. 
deciduous, walnut and citrus orcharc 
trees, berries, and almost everything ex: 
cepting grasses and conifers, are infested 
It is a serious pest of orange and lemor 
trees wherever it occurs in the coasta: 
area, and is particularly destructive tc 
shrubs and trees in parks and to street 
plantings. Pittosporum and _ privet 
hedges, vines, eugenia, Mexican orange 
of eee grevillea, sunflower and related plants 

Fic. 167.—The cttrophilun mealybug, foxglove, nightshade, potato, poisor 
Pseudococcus gahant Green. Typical hemlock, columbine, and a countless list 
colony_on orange leaf. of others are seriously infested. It has 
been repeatedly taken in Berkeley, California, by the writer on apple 


1C. P. Clausen, Bul. 258, Cal. Agr. Exp. Sta. 1915, p. 30. 
G. F. Ferris, Jour. Econ. Ent., 12, 1919, p. 292. 
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cherry, peach, pear, plum, and prune, but as yet has not become a pest 
in the deciduous orchards of the State. 

The Japanese mealybug, Pseudococcus krauhnie (Kuwana),! very closely 
resembles the citrus mealybug and is easily mistaken for it. There is a 
marked difference in the egg mass which is greatly elongated or even ser- 
pentine in form. It is a Japanese species, occurring on Krauhnia sp., in 
Japan, which is known only in the Ojai Valley, Ventura County, Cali- 
fornia, where it infests orange, wistaria, and Japanese persimmon. It is 
reported on western yew in New Jersey.’ 

The long-tailed mealybug, Pseudococcus longispinus (Targioni) (Fig. 
164), is a cosmopolitan species easily distinguished by the long, white anal 
filaments, which are often as long or longer than the body, and by the 
general absence of egg masses, the species being usually ovoviviparéus. It 
is a tropical species occurring chiefly in greenhouses throughout our country, 
but also infests the gardens in the mild coastal region of Southern Cali- 
fornia. The host plants are numerous, some of which are avocado, 
banana, begonia, betel nut, cactus, calla, cineraria, citron, coleus, croton, 
dracaena, eucalyptus, ferns, fig, fuchsia, grapefruit, grape, guava, honey- 
suckle, lemon, mango, moon flower, oleander, orange, Guadalupe palm, » 
pandanus, plum, poinsettia, primrose, rubber, sago palm, strelitzia, um- 
brella plant, carob, zamia, and many other tropical and subtropical plants. 

Baker’s or the grape mealybug, Pseudococcus maritimus (Ehrhorn) (P. 
bakeri Essig, P. obscurus Essig, P. omnivere Hollinger) * (Fig. 164), is 

_ characterized by the thin, white wax covering; short, slender lateral fila- 
ments; and slender anal filaments which may vary from one-fourth to 
nearly one-half the length of the body. The egg masses are much like those 
of the citrus and citrophilus mealybugs. This species has a wide range of 
food plants, occurring naturally on the roots or tops of clover, elder, buck- 
eye, eriogonum, malva, nightshade, wild sunflower, and willow. It has 
gone over to many cultivated plants such as alfalfa, apple, California 
poppy, columbine, Canary date palm, carnation, grevillea, English ivy, 
ginko, European grape, laburnum, lemon, orange, Mexican orange, passion 

_ flower, pear, potato, potato vine, Japanese quince, strawberry, English wal- 
nut, and Japanese yew. In California it is most serious as a pest of grapes 
in the San Joaquin Valley and to pears in the Santa Clara Valley, being 
particularly troublesome to the fruit. In Florida it is reported on avocado, 
sweet potato, and tomato, and occurs on various greenhouse plants in 
England.* In the west it is so far reported only in California. The pre- 
daceous enemies are practically the same as those of the citrus mealybug. 
Many native internal parasites have been reared in various parts of Cali- 
fornia. Natural enemies promise the best means of control on grapevines 


1G. F. Ferris, ‘Cal. Species of Mealy Bugs.” L. Stanford Jr. Univ..Pub. Univ. Ser. 
1918, p. 48. Jour. Econ. Ent., 12, 1919, p. 294. 

2H. B. Weiss, Jour. Econ. Ent., 8, 1915, p. 551. 

3H. M. Ehrhorn, Can. Ent., 32, 1900, p. 315. 

E. O. Essig, P. C. Jour. Ent., 1, 1909, p. 43; 2, 1909, p. 334. 

G. F. Ferris, ‘Cal. Species of Mealy Bugs.” L. Stanford Jr. Univ. Ser. Univ. Ser. 
1918, p. 48. 
heooiditig to W. S. Hough, this species proves to be the summer form of the clover 
root mealybug, T'rionymus trifolii (Forbes) (Pseudococcus). Ent. News, 33, 1922, p. 171. 

4G. F. Ferris, Jour. Heon. Ent., 12, 1919, p. 293. 
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because of the difficulty of reaching the insects and eggs under the shaggy 
bark. R. L. Nougaret + has conducted experiments with sulfur fumigation 
of grapevines, but this form of treatment has not proven satisfactory. 


Fig. 168.—Male cocoons of the citrophilus mealybug, Pseudococcus gahani Green, on 
eyclamen leaf. bs 


Miscible and soluble oil and crude carbolic acid emulsion sprays give satis- 
factory results on fruit and ornamental trees if thoroughly applied. 


The palm mealybug, Pseudococcus nipe Maskell (P. pseudonipe Ckll.), is a tropi- 
eal form occurring in greenhouses, lath houses, and, rarely, in the gardens of Southern 
California. The brownish or orange yellow bodies are covered with thick plates or 
lumps of cream-colored, cottony wax. It is found chiefly on palms. 

The cypress mealybug, Pseudococcus ryani (Coquillet), is covered with white, powdery 
wax, has short lateral filaments and caudal filaments from one-third to one-half the 
length of the body. It occurs throughout California on various species of cypress, 
arborvite, Norfolk Island pine, incense cedar, and redwood. It has also been taken 
on umbrella pine from Japan. x 

The redwood mealybug, Pseudococcus sequoie (Coleman), is the common cypress 
infesting species of California, although it is also common on redwood. It is separated 
from the preceding species by the very short or wanting anal filaments, and by the 
presence of the elongated ovisacs. This species has been generally mistaken for Pseudo- 
coccus ryant (Coq.) already described. 

The salt marsh grass mealybugs, Pseudococcus salinus (Cockerell) and P. timber- 
lakei Cockerell, occur on salt marsh grass. The former is much the commoner through- 
out the coastal area of California, while the latter appears to be limited to the San 
Francisco Bay region. Another closely related insect, Trionymus distichlii Ferris * 
is often associated with either or both of these species on the leaves or in the axils of 
salt marsh grass along the Pacific Coast of California. It has a purplish body which 
is entirely covered with white, cottony wax and 7-jointed antennze. Pseudococcus 


1 Mthly. Bul., Cal. State Dept. Agr. 9, 1920, p. 1. 
2. R. Sasscer, Jour. Hcon. Ent., 8, 1915, p. 270. 
3G, F. Ferris, ‘Calif. Spp. Mealy Bugs.” . L. Stanford Jr. Pub. Univ. Ser. 1918, p: 69. 


HOMOPTERA - 285 


| longisetosus Ferris occurs in the nests of ants and feeds on the roots of thrift, broom-rape, 
‘ Indian paint brush and poison oak in Central California. 

Smith’s grass mealybug, Trionymus smithi (Hssig) (Ripersia), is elongated and 
entirely covered with fine; whitish powder. It inhabits the bases of the leaf blades 
of wild rye and other grasses of California. 7’. festwc@ (Kuwana) is similar in appearance 
and habits and occurs on wild grasses and on bamboo in the San Francisco Bay region 
ot Cae. T. californicus Ehrhorn feeds on the roots of wild rye in California and 

tah. 

The woolly oak scale, Trionymus villosa (Ehrhorn) (Ripersia), has a bright red body, 
enclosed in a thin, oval, white sac averaging about 4 mm. in length. The young are 
naked or thinly covered with white, powdery wax and often occur singly at the bases 
of the opening leaf buds. When clustered in dense colonies they are usually entirely 
hidden by cottony wax. This species occurs in the cracks and crevices of the bark 
and in the ecrotches of the last year’s growth of the coast live oak throughout California. 

The artemisia scale, Amonostheriwm lichtensioides (Cockerell) (Hriwm, Erdococcus 
artemisie Kuw.), has an almost globular body 2 to 3 mm. in diameter and short, 7- 
jointed antennze. The body is entirely enclosed in a large, somewhat globular, felty, 
creamy-white sac which is conspicuous because of its large size, measuring from 3 to 5 
mm. in its greatest diameter. The scales may be single or crowded closely together on 
the twigs of Artemisia, and occurs in California, Nevada, Arizona, New Mexico, Colo- 
rado, and Utah. 


Fia. 169.—The ground mealybug, Rhizecus terrestris (Newstead), as it appears in the soil. 


The ground mealybug, Rhizecus terrestris (Newstead) (Ripersia) (Fig. 
169), is a very small slender species, pale in color, covered with very thin, 
white, powdery wax. It is a European species reported from the San 
Francisco Bay region and Southern California and works on the roots of 
a wide variety of plants, including grasses, acacia, boxwood, chrysanthe- 
mum, currant, Shasta daisy, filaree, gooseberry, grape, larkspur, margue- 
rite, orange, peach, pepper, petunia, plum, California privet, thyme, and 
many weeds. 
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The mealybugs of the genus Phenacoccus are separated superficially from the species 
of Pseudococcus by the presence of the denticle on the inner surface of the claw, and 
by normally 9-jointed antennz. In general appearance and habits they are very simi- 
lar. Phenacoccus artemisie Ehrhorn commonly. infests artemisia in California. From 
the egg sacs has been reared Scutellista cyanea Mots. P. cevallie Cockerell occurs in 
New Mexico on cevallia. P. cockerelli King infests wild plum in Colorado. P. cole- 
mani Ehrhorn occurs on wild blackberry, wild strawberry, snowberry, Indian paint 
brush, and lizard’s tail in California and is often taken on grass roots in ants’ nests. 
P. dearnessi King (P. betheli Ckll,) attacks hawthorn and shad bush or Juneberry in 
Arizona and Colorado. P. helianthi Cockerell infests sunflowers and many other plants 
in New Mexico, Arizona, and California. P. minimus Tinsley inhabits the silver spruce 
in Colorado. P. solenopsis Tinsley feeds on Kallstremia brachystylis Vail and Berhavia 
specata Choisy and on the roots of atriplex and other plants in the nests of the fire ant, 
Solenopsis geminata (Fabr.), in New Mexico. 

The solanum mealybug, Phenacoccus solani Ferris, has generally been considered 
to be Pseudococcus solani Cockerell which occurs on the tubers of potato in New Mex- 
ico and roots of nightshade in Colorado, but G. F. Ferris has decided that the species 
common to California is different and has thus placed it in the former genus.!_ The 
body is pale yellow and sparsely covered with a fine, white powdery wax. The an- 
tenn are 8-jointed and the lateral and anal filaments are wanting. It infests the roots 
of aster, malva, nightshade, pansy, pigweed, purslane, wild sunflower, and tomato, 
and the tubers of the potato. 

The yucca mealybug, Puto yucce (Coquillett) (Dactylopius, Ceroputo, Phenacoccus 
ramone Essig), is a large species 7 to 9 mm. long, with pale body entirely covered with 
thick plates of white, cottony wax. The antennz are 8- or 9-segmented and there is 
a distinct denticle on the inner surface of the claw. The host plants include artemisia, 
aster, banana, black sage, ceanothus, eriophyllum, evening primrose, hedge nettle, 
ice plant, lantana, lemon, lime, sticky monkey flower, silk tassel bush, and yucca. 
The roots, crowns, and tops may be infested. The distribution includes California, 
Arizona, and New Mexico. P. ambigua (Fullaway) infests pickle weed in the salt 
marshes of the San Francisco Bay region. The males are wingless. P. cwpressi (Cole- 
man) (Dactylopius, Pseudococcus) occurs on ‘Monterey Cypress, Monterey pine, Cali- 
fornia nutmeg, and redwood in the central coast region of California. P. kebelei (Ehrh.) 
occurs on oak in Arizona. P. lasiorum (Ckll.) inhabits ants’ nests in Colorado. 

The cottony bamboo scale, Antonina crawi Cockerell,? has a large oval, dark reddish 
purple body averaging from 3 to 5 mm. in length, and abortive antenne. The body 
is entirely enclosed in a thick, compact, white, cottony sac.. The scales are often crowded 
in the leaf axils of the bamboo canes and are very conspicuous and often quite injurious 
to the host. It is an introduced species from Japan and occurs in Southern California. 


TACHARDIINA. (Subfamily). Lac Scales.* The lac scales get their 
name from resinous material which encases and completely hides and pro- 
tects the body, and from which lac or shellac is obtained. The adults 
are almost globular in form, have rostrum 2-jointed and at anterior end; 
three tubular projections anteriorly and usually with an additional horn- 
like dorsal anal projection or spine; antenne and legs wanting; and always 
surrounded by the resinous material. The young are free moving. The 
species producing commercial shellac is Tachardia lacca (Kerr) which 
lives chiefly on Ficus spp., in India, Ceylon, Burma, Assam, Siam, China, 
and the East Indies. There are a number of species native of the arid 
southwest, all of which produce lac, but not in commercial quantities. 


. The creosote bush lac scale, Tachardiella larre (Comstock) (Tachardia) (Fig. 170), 
has a nearly globular body 2 mm. in diameter with prominent lac tubes and anal horn. 
The individuals occur singly or are crowded together in compact masses and completely 


1“Cal. Spp. of Mealy Bugs.” ZL. Stanford Jr. Univ. Pub. Univ. Ser. 1918, p. 60. 

2H. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 132. 

3 J. C. Chamberlin, ‘‘A Systematic Mon. of the Tachardiine or Lac Insects.” Bul. 
Ent. Research, 14, 1923, p. 147. 


HOMOPTERA 287 


surrounded by a clear, reddish lac. They occur in great abundance on individual 
creosote bushes and are most frequently found in the area bordering the Colorado 
River in California and Arizona, but also occur on the Colorado and Mohave Deserts, 
and in Mexico. The lac was used by the Indians for mending vessels and is considered 
by some to be in sufficient quantities for commercial purposes. According to T. D. A. 
Cockerell, it is attended by the small ant, Cremastogaster atra Mayr. T. cornuta (Cock- 
erell), resembles the above, but has a horn or tooth inclining backwards on the dorsum 
of the lac covering. Single individuals of the former, however, often have a distinct 
median tooth on the dorsum. This species is found on Parthenium incanum in New 
Mexico and Mexico. JT. fulgens (Ckll.) occurs on coursetia, mimosa, and prosopis 
in Arizona and Mexico. T. glomerella (Ckll.) is covered with very dark red lac, and 
masses on the stems of gutierrezia in New Mexico. 


= 


Fie. 170.—The creosote bush lac scale, Tachardiella larre (Comstock), on creosote bush. 


COCCINZ (Subfamily).1 Soft Scales, Tortoise Scales. The members 
of this subfamily are oval, flat, elongated or nearly globular, naked, par- 
tially or entirely covered with wax, some few of which have an elongated 
cottony egg sac. The antenne and legs are usually present, although 
many species become stationary when fully developed. The males usually 
undergo transformation beneath a very small, thin, transparent, flat scale. 
Like the mealybugs, many of the species produce great quantities of honey- 

1 The name Lecantine has most often been applied to this subfamily. 


288 INSECTS OF WESTERN NORTH AMERICA 


dew and much injury and loss to crops is due to the presence of the black 
smut fungus which grows on this sweet excrement. All of the members nor- 
mally spend the winter in the half-grown state. 

The soft brown scale, Coccus | hesperidum Linn. (Fig. 171), isa very com- 
mon soft, flat, brown or pale yellow scale, often with brown marbled effect 
on the dorsum, occurring on a 
wide variety of greenhouse and 
ornamental plants, and on shrubs 
and fruit trees including abuti- 
lon, aloe, apple, apricot, aralia, 
araucaria, ash, avocado, banana, 
bougainvillea, box elder, camel- 
lia, cassia, citron, clematis, date 
palm, ferns, facourtia, fig, garde- 
nia, grape, grapefruit, guava, 
hawthorn, hibiscus, holly, India 
rubber, English ivy, jasmine, 
kentia palm, laurel, California 
laurel, lemon, locust, madrona, 
magnolia, manzanita, maple, 
morning glory, mulberry, myrtle, 
oleander, orange, peach, pear, 
phlox, pittosporum, plum, poin- 
settia, poplar, prune, rose, sago 
palm, sterculia, strawberry tree, 
water hyacinth, willow, and 
countless others. It is a cos- 
mopolitan species occurring 
throughout the world in the 
tropic and subtropical regions, 
and in greenhouses in the cooler 
regions, In the southwest it is 
common on ornamental plants. 
Fic. 171.—The soft brown scale, Coccus hesperi- In the coastal area of Southern 

dum Linn., on orange leaf. Enlarged twice. California it is. often a pest to 

young citrus trees up to 4 or 6 
years of age, while in Arizona and New Mexico it occurs chiefly on 
oleander. It produces great quantities of honeydew and is responsible 
for much smutting of the foliage. There are several broods a year. 
There are, however, a large number of parasites which virtually control 
this scale, excepting in rare cases. It is also readily controlled by fumiga- 
tion and spraying with miscible and soluble oil sprays. 

The gray citrus or citricola scale, Coceus pseudomagnoliarum (Kuwana) 
(Lecanium, Coccus citricola Campbell) ? (Fig. 172), much resembles the soft 


1A. D. MacGillivray places the members of this genus in Lecaniwm, but the writer 
is following G. F. Ferris in retaining the old name. : 

28. I. Kuwana, P.C. Jour. Ent. and Zoél., 6, 1914, p. 7 Orig. desc. 

R. E. Campbell, Hint. News, 25, 1914, p. 323. 

H. J. Quayle, Bul. 255, Cal. ‘Agr. Exp. Sta. 1915. 

E. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 140. 
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brown scale, but is usually larger and has a decidedly mottled gray color 
when fully mature. The length varies from 5 to 7 mm. This species 
differs considerably in habits from the preceding species in that it prefers 
the hot valleys and feeds chiefly on the small limbs of old as well as young 
trees and is not confined to the tender twigs of young trees of the coastal 


Fia. 172.—The gray citrus scale, Coccus pseudomagnoliarum (Kuwana), on orange twigs. 
= Enlarged three times. 


region. The young are born alive or from small yellow eggs which hatch 
almost as soon as_laid, and settle on the leaves and small limbs. Maturity 
is reached in April and May and egg-laying begins about the last of April 
and continues to the first of July. There is but a single brood annually 
which is very uneven in some localities. The scales often become so abun- 
dant on the twigs as to overlap and form a complete crust over the surface. 
The quantities of honeydew produced cause smutting of foliage and fruit. 
This pest was probably introduced from Japan on citrus and was first 
apprehended in an orange orchard in Southern California by the writer in 


, 


290 _ INSECTS OF WESTERN NORTH AMERICA 


1909 and was subsequently described as C. citricola by Campbell in 1914. 
C. P. Clausen has called attention to the fact that it is identical with the 
citrus-infesting species in Japan and must, therefore, be known as C. pseu- | 
domagnoliarum (Kuwana) which antedates C. citricola Campbell. The 
species is now established throughout the warmer citrus growing sections of 
the southern part and the San Joaquin Valley and as far north as San José 
in California. It is primarily a pest on citrus trees, but has been taken in 
great numbers on daphne and in small numbers on nightshade by the 
writer. Control measures are the same as those for the soft brown scale. 

The Colorado grass scale, Hriopeltis coloradensis Cockerell, has a dark 
brown body 5 mm. long, enclosed in a white ovisac 10 to 12 mm. long. It 
occurs on grasses in Colorado. 

The fruit tree pulvinaria, Puluinaria amygdali Cockerell, has a flat, oval, 
yellow or reddish body usually. covered with fluffy, white cottony wax and 


Fic. 173.—The cottony maple or vine scale, Pulvinaria vitis (Linn.), on maple. Larvee of the | 
ladybird beetle, Hyperaspis signata (Oliv.), on the leaf at the left. The material for 
this photo came from Illinois. : 


a compact, white cottony egg sac at the posterior end, the whole measuring 
from 10 to 12 mm. The eggs are elongate and pearly white in color. The 
young scales are oval, flat, naked, yellow or brown much like the soft brown — 
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‘scale. They become darker as they mature and show a distinct segmen- 
tation. The immature forms spend the winter on the twigs and reach 
maturity in April and May and begin to form the cottony covering and egg 
sacs. The egg-laying period extends from the middle of April to the middle 
-of June. There is but one brood annually. The scale feeds on the leaves, 

bark, and fruit of peach, prune, plum, and apple, and the young produce 
quantities of honeydew, but as yet no serious injury has resulted from the 
attacks. It occurs in California and New Mexico. P. coultert Cockerell 
is close to the above and occurs on wild roses in Colorado. = 


The bigelovia scale, Pulvinaria bigelovie Cockerell, forms a slender, white, irregular 
fluted ovisac 5 to 10 mm. long. It occurs on bigelovia or rayless goldenrod in Colorado, 
New Mexico, Utah, and California, 

The camellia scale, Pulvinaria floccifera Westwood,! has a yellow or pale brown body 
and long, narrow, white egg sac 5 to 10 mm. long. It is an Asiatic species imported 
into California and now occurs in greenhouses and ornamental gardens on camellia, 
calanthe, coffee, euonymus, hydrangea, pittosporum, and many tropical and sub- 
tropical plants. 

The cottony poison oak scale, Pulvinaria rhois Ehrhorn, has a brown body covered 
with white wax and an ovisac 9 mm. long. It occurs on the leaves and branches of 
isolated poison oak bushes in Central California. 


The cottony maple or vine scale, Pulvinaria vitis (Linn.) (Coccus, C. in- 
numerabilis Rathvon) (Fig. 173), is the commonest and most widely dis- 
tributed member of this genus. It occurs throughout Europe and the 
United States and is reported from prac- 
tically every Western State. The body is 
oval or oblong, flat, pale or dark brown, 
with a large, white cottony egg sac two or 
three times as long as the body, the length 
over all being 6 to 8 mm. The preferred 
food plant is maple but it also infests alder, 
-apple, beech, blackberry, box elder, box- 
wood, buckeye, currant, elm, euonymus, 
grape, gooseberry, hackberry, hawthorn, 
lilac, linden, locust, honey locust, moun- 
tain ash, mulberry, oak, orange, osage 
orange, peach, pear, plum, poplar, quince, 
rose, sarsaparilla, spirsea, sumach, syca- 
more, viburnum, willow, and woodbine. 
ee aS bet King is a California 
species of much the same appearance as 

the above species and is ison mis- i Sera one o. Spee 
taken for it. The writer has taken it on — stemof ferent: PA (ation 
alder, maple, quince, and willow. B 
The Japanese or Mexican wax scale, Ceroplastes ceriferus (Anderson), 
is a very interesting cosmopolitan tropical species often taken in quarantine 
at ports of entry and in greenhouses. The body of the mature female is 
spherical, black, and about the size of the seed of a sweet pea, but has a 
prominent horn-like posterior tubercle, and is entirely covered with a 
thick, white wax appearing much like dough. The outside measurements 


1B, O. Essig, Mihly. Bul., Cal. State Dept. Agr. 5, 1916, p. 192. 
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of the individual vary from the very small young to nearly 20 mm. in 
diameter. The food plants are aralia, camellia, custard apple, coffee, 


gardenia, hibiscus, lemon, magnolia, orange, persimmon, rubber, and tea. | 


The barnacle scale, Ceroplastes cirripediformis Comstock (Fig. 174), is 
covered with a white wax beautifully marked in a regular pattern. It is 
common on citrus, persimmon, quince, and other plants in Florida. Two 


Fia. 175.—The irregular wax scale, Ceroplastes irregularis Ckll., on atriplex. 


mature specimens were taken on a lemon tree at Ventura, California, in 
1920 by C. C. Staunton. G. F. Ferris reports it on lemon at Ox- 
nard, and on the pepper tree at Santa Paula, California. The Florida 
wax scale, Ceroplastes floridensis Comstock, is another Florida species 
frequently taken in quarantine, but not known to be established in 
the west. 

The irregular wax scale, Ceroplastes irregularis Cockerell (Fig. 175), is 
entirely covered with a thick cream-colored wax and usually massed in 
compact colonies on the branches of various.species of Atriplex, even ex- 
tending to the crowns beneath the surface of the ground. The outside 
diameter of an individual scale is 5 to8mm._ It occurs in the desert areas 
of Southern California, Arizona, and New Mexico. 


ee eS 
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| The brown elm scale, Lecaniwm canadense (Cockerell),' is 4 to 5 mm. long, 
dark brown, oval, convex, with very wrinkled surface, which is often 
slightly pruinose. It occurs throughout the country and in California 
infests elm, linden, maple, oak, peach, sycamore, and walnut. For control’ 
spray with miscible oil or distillate emulsions during the winter. 

The calico scale, Lecanium cerasorum Cockerell (Fig. 176), is a very 
pretty species, the mature females being 5 to 7 mm. in diameter, nearly 


Fic. 176.—The calico scale, Lecanium cerasorum Ckll., on Boston ivy. 


globular, and dark brown with regular white marks on the dorsum. The 
whole surface is sometimes covered with a fine wax, but is usually shiny. 
It is thought to be a Japanese insect which has become established in the 
San Francisco Bay region of California where it is found on ornamental 
and fruit trees, including cherry, elm, maple, pear, prune, Boston ivy, 
Virginia creeper, and English walnut. It is seldom sufficiently abundant to 
become a, pest. 

The brown apricot scale, Lecanium corni Bouché? (Figs..177, 178), is the 
commonest and most destructive member of the genus. It assumes a 
variety of shapes, sizes, and colors and probably includes many other 
related forms designated as separated species. The typical form is almost 
hemispherical, being slightly longer than broad, smooth, of a shiny, brown 
color, varying from 3 to 5 mm. in length. The oval eggs are pearly white, 
and the young vary from yellow to pale brown in color. The winter is 
passed in a half-grown condition on the twigs of the last year’s growth, 
maturity being reached in April and May when the eggs occur in great 


‘1 This species is ‘made asynonym of L. corni Bouché by G. F. Ferris: A, D, MacGilli- 
vray has placed all the members of this genus in Hulecaniwm, 
2F, A. Fenton, Can. Ent., 49, 1917, p. 309. 
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abundance under the scales. Hatching continues from May to July. There 
is but one brood a year. The females are often so crowded on the under 
sides of the small limbs as to overlap. The apricot, prune, and pear are the 
‘most seriously injured, but the scale also infests alder, apple, ash, bass- 
wood, beech, blackberry, box elder, cherry, chestnut, Catalina cherry, 
currant, elm, gooseberry, greasewood, grape, hawthorn, hazelnut, Cali- 


® 


Fic. 177.—The brown apricot scale, Lecaniwm corni Bouché, on apricot. 


fornia Christmas berry or mountain holly, locust, magnolia, osage orange, 
peach, pecan, persimmon, plum, poplar, quince, rose, and willow. The 
scale is European and is sometimes called the European fruit lecanium. It 
occurs throughout much of North America and is recorded from the west 
in California, Oregon, Colorado, and Idaho. It is heavily parasitized, the 
infected individuals turning black on the dorsum at the time of maturity. 
The most efficient parasite in the west is Encyrtus Californicus (Gir.), which 
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_ often makes a complete clean-up of the scale. Control measures! consist in 
the application of any of the standard oil sprays during the winter months. 
The excrescent scale, Lecaniwm excrescens Ferris” (Fig. 179), is the largest 
member of this family in the west. It is nearly globular, with often a fur- 
row on top, and measures from 8 to 10 mm. in diameter. The color is 


Fia. 178.—Eges from eight females of the brown apricot scale, Lecaniwm corni Bouché. 


brown and living specimens are entirely or partially covered with a white, 
powdery or fluffy wax, which disappears in the old specimens. It is often 
associated with L. cerasorum Ckll. and in life shows a remarkable resem- 
_blance to it in many ways, there appearing to be a noticeable gradation 
between the two. It occurs often in great numbers on wistaria, but also 
infests apricot, almond, cherry, pear, peach, elm, sycamore, and walnut. 
Bit ‘hag: probably _ been’ introduced from Japan or other Asiatic coun- 
tries and is at present limited to the San Francisco Bay region of 
California. 
_ The peach scale, Lecanium persicw (Fabr.) (Fig. 180), greatly resembles 
_ the brown apricot scale, but is more elongated, less convex, and often 
larger, varying from 3 to 6 mm. in length. It occurs on English ivy, ginko, 


1K. O. Essig, Circ. 224, Cal. Moe. Exp. Sta. 1920. 
2G. F. Ferris, Stanford Univ. Pub. Biol. Sci. 1, No. 1, 1920, p. 37. 
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gooseberry, grape, holly, Japanese flowering quince, mulberry, nectarine, 
oleander, peach, pear, plum, rose, and silver thorn. The western distribu- 
tion includes California and New Mexico. It is not a pest. ; 

The frosted scale, Lecanium pruinosum Coquillett (Fig. 181), is a large, 
convex brown scale 8 to 9 mm. long and covered with a frost-like wax. 
Like L. canadense (Ckll.) it is much like Z. cornt Bouché, with which it is 
often associated on apple, apricot, mountain ash, birch, cherry, elm, grape, 
hawthorn, laurel, locust, loganberry, osage orange, peach, pear, plum, prune, 


Fie. 179.—The excrescent scale, Lecanium Fie. 180.—The peach scale, Lecanium 
excrescens Ferris, on almond. persice, (Fabr.) on Boston ivy. 


rose, sycamore, and walnut. The distribution of this scale is limited to 
California and Arizona. It is subject to the same parasitism as the brown 
apricot scale. 

The oak lecanium, Lecanium quercitronis Fitch (Fig. 182), greatly re- 
sembles the brown apricot scale, but averages a little larger in size. The 
immature forms usually show a longitudinal median yellow stripe on the 
dorsum. This species infests the live oak in California and other oaks in 
Arizona, New Mexico, and Eastern States. 


| 
. 
. 


182.—The oak lecanium, Lecaniwm quercitronis Fitch, on live oak. The thin flat scales 
on the leaves are those of the males. 
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The hemispherical scale, Saissetia hemispherica (Targioni) (Lecanium) © 


(Fig. 183), is a shining brown hemispherical species 3 mm. in diameter. 
It is a cosmopolitan tropical species, which is known in greenhouses through- 
out this country and occurs in the open in various parts of California. 


6 


Fig. 183.—The hemispherical scale, Saissetia hemispherica (Targ), on orange leaf. 


The hosts include'a wide variety of tender plants among which are aloe, 
asparagus ferns, banana, bignonia, bird’s nest fern, camellia, chrysanthe- 
mum, citron, croton, custard apple, ferns, grapefruit, guava, lemon, 
oleander, orange, orchids, palms, sago palm, sour berry sumach, pepper 
tree, and zamia. Along the coast of Southern California it is often very 
abundant on the wild sour berry sumach and common but scattered on 
citrus trees. 


J 
* ian 
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- The black scale,' Saissetia oleew (Bernard) (Chermes) ? (Fig. 184), is by far 
the most important member of the entire order from an economic viewpoint, 
being responsible for losses of more than two million dollars annually to 
fruit growers in California alone. The full grown females are 3 to 5 mm. in 


Fia. 184.—The black scale, Saissetia olew (Bernard), on oleander. Many stages in the de- 
velopment of the female present. 


diameter, dark brown or black, nearly hemispherical, hard with two trans- 
verse and one longitudinal ridge on the dorsum, forming an obscure or 
conspicuous letter “H’” which is usually more apparent in the young 
scales than on the adults. The male scales are thin, narrow, flat, semi- 
_ transparent, and only 2 to 3 mm. long. They usually occur on the twigs 
_ and leaves and are not at all common even in heavy infestations of females. 
_ 1The name black scale outside of California is applied to Saissetia nigra (Nietn.), 
’ a shining black tropical species which is a serious pest of cotton, hibiscus, rubber, and 
_ many other tropical and subtropical plants. It is frequently taken at quarantine at the 
: ports of entry. In Europe S, olee (Bern.) is known as the olive scale. 


2H. J. Quayle, Bul. 223, Cal. Agr. Exp. Sta. 1911. Complete account. . 
E. O. Essig, Olive Insects of California: Bul. 283, Cal. Agr. Exp. Sta. 1917, p. 43, 
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Along the coast of California the black scale has a very uneven hatch so 
that nearly all stages of development may be found throughout the year, 
while in the warmer sections away from the coast the hatch is remarkably 
even and the single annual brood distinct. The winter is normally passed 
in a half-grown condition and maturity reached in May, June, and July, 
when egg-laying begins. From 100 to several thousand eggs may be pro- 


duced by a single female. The young are largely hatched by the middle — 


of August or first of September, when control measures are begun in most 
citrus sections. On deciduous fruit trees, however, it is necessary to post- 


pone spraying until the trees become dormant and the leaves have largely — ! 


fallen. This scale is a tropical and subtropical species occurring only in 
the milder regions of America, and in the west is limited to California, 
Arizona, and New Mexico, but is of economic importance only in California 


where it was introduced probably on citrus trees from Florida prior to 1880. ~ 


As a greenhouse inhabitant it may be found throughout the country. The 
feeding habits are exceedingly varied and the list of hosts very large, the 
more important of which are almond, antidesma, apple, apricot, aralia, 
artemisia, mountain ash, asparagus fern, aster, banana, beech, betel, 
buckthorn, California mountain holly, California nutmeg, camellia, Deodar 
cedar, cestrum, chrysanthemum, citron, croton, duranta, eucalyptus, 
feijoa, fig, fuchsia, grape, grapefruit, erevillea, grewla, eroundsel tree, 
guava, holly, jasmine, Irish juniper, laurel, lemon, locust, honey locust, 
magnolia, maple, myrtle, nightshade, oleander, olive, orange, orchids, 
palms, pigeon pea, pear, pepper tree, phlox, pittosporum, plum, pome- 
granate, poplar, privet, prune, Japanese quince, rose, rose of Sharon, 
rhubarb, rubber, sumach, sycamore, tangerine, sago palm, strawberry tree, 
English ‘walnut, ‘watermelon, and many others. 

There are many native and introduced natural enemies of this insect. 
The parasitic fungus, Isaria sp.,' kills many of the scales under favorable 
climatic conditions. 


The tessellated or palm scale, Hucalymnatus tessellatus (Signoret), has much the ap- 
pearance of the soft brown scale, but is larger, darker brown in color with the surface 
distinctly marked in mosaic fashion by pale lines. It is a tropical species occurring in 
greenhouses on betel nut, cinnamon, coconut, coffee, jambas, many kinds of palms, 
laurel, orchids, seaside grape, water hyacinth. 

The irregular pine scale, Towmeyella pinicola Ferris, is an irregular yellowish scale 
3 mm. long which lives at ‘the bases of the needles of small twigs on the Monterey pine 
in the San Francisco Bay region, California. It is often associated with the Monterey 
pine scale but is easily distinguished by the paler color and the wrinkling of dried speci- 
mens. 

The Monterey pine scale, Physokermes insignicola (Craw)? (Fig. 185), in the adult 
stage is a large semi-globular reddish-brown or black, smooth, shiny species, 4 to 6 
mm. in diameter, which occurs at the bases of the needles on the tips of the twigs of 
the Monterey and other pines in California. It produces quantities of honeydew 
and often seriously injures young trees. _P. coloradensis Ckll. occurs on spruce and 
pine in Colorado; P. concolor Coleman on fir in California. 

The bunch grass scale, Aclerda californica Ehrhorn, is a very interesting species in- 
festing the stems of bunch grass in the crowns above or below the surface of the ground. 
The bodies are irregularly globular in shape, amber, red or maroon in color, and 2 to 
3mm. in diameter. They are usually hidden beneath the dry sheaths surrounding the 
grass stems and may be present in great numbers. This scale occurs on wild rye, An- 


1 Mthly. Bul., Cal. State Dept. Agr. 4, 1915, p. 333. 
2D, Moulton, Proc. Dav, Acad. Sci., 12, 1907, p. lL. 
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dropogon furcatus Muhl. and other grasses on the hills of the Santa Clara Valley, Cali- 
fornia. The writer has taken it in great numbers on the slopes of Mt. Hamilton in 
June. It is also reported in New Mexico. A. ariditatis Ferris inhabits the nodes of 
the stems beneath the bases of the leaves of Hilaria cenchroides (?) in New Mexico. 


ee ee ees 


Fic. 185.—The Monterey pine scale, Physokermes insignicola (Craw), on Monterey pine. 


ASTEROLECANIINZ (Subfamily). Ceravitreous Coccids. The pit-making oak 
scale, Asterolecanium variolosum (Ratzeburg), is an oval, slightly convex, shiny, 
yellowish green or golden species with faint transverse ridges on the dorsum, and 
2mm. in length. It infests the small limbs and twigs of European oaks, often form- 
ing small pits in which the bodies are embedded. It is a European species occurring 
in many parts of California on.oak and olive and elsewhere in the United States. 
The soft bamboo scale, A. bambuse, Boisduval, a tropical species, has been taken on 
bamboo in several places in Southern California. 

The oak wax scale, Cerococcus quercus Comstock, is one of the most interesting wax 
seales. The bodies are entirely surrounded with somewhat globular masses of smooth 
or rough, bright yellow wax, averaging from 4 to 6 mm. in diameter, and often closely 
crowded in masses surrounding the smaller limbs of oak trees in the semi-arid mountain 
regions of Southern California and Arizona. The males transform in small elongated 

_ sulfur yellow cocoons 3 mm. long, which may be present in great numbers among the 
young females. Mr. Edw. H. Davis, who sent the writer a quantity of splendid speci- 


. 
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mens from Mesa Grande, California, writes that the wax was ‘‘used from time im- 
memorial by Indians as chewing gum.’ 

Ehrhorn’s oak scale, Mycetococcus ehrhorni (Ckll.) (Cerococcus),’ is a small bright 
red pyriform species about 1 mm. long, and covered with a whitish secretion and usually 
associated with a grayish fungus chiefly on the limbs of the coast live oak. It does, 
however, also infest the valley and tan oaks. When abundant it may be recognized 
by the white secretion. The distribution is throughout the San-Francisco Bay region, 
California. 

The chamise scale, Lecaniodiaspis rufescens (Cockerell) (Prosopophora), is distin- 
guished by the somewhat wrinkled, oval, flatly convex, tough, cream or dull brownish 
sac which encloses the males and females. The mature females are 3 to 4 mm. long, 
with dark purple body and brown 7- or 8-jointed antennz. The sacs of the males 
are much less than half the size of those of the females. The dark red two-winged 
males are 0.7 mm. long and covered with white powdery wax. This species occurs 
in widely separated but dense colonies on chamise (Adenostoma spp.), Fouquiera splen- 
dens, cascara, leatherwood, and poison oak in California, Arizona, and New Mexico. 
Lecaniodiaspis pruinosa Hunter is similar in appearance pei is recorded from cotton- 
wood and elm trees in Colorado by C. P. Gillette and G. M. List... 


DIASPIDIN (Subfamily): Armored Scales. The members of this 
subfamily are characterized by the formation of a thick protective shell 
or scale above and usually by a very thin layer beneath the body. The 
scale is formed of wax exuded from wax tubes at the posterior region of the 
body known as the pygidium. The young are born alive or from eggs and 
appear much like the scales already described and represent the only motile 
forms of the members of this large group. They are very minute but 
active, and crawl considerable distances in search of a suitable feeding 
place, after which the first molt soon follows, resulting in the loss of legs, 
antenne, anal filaments, and so forth, and the assuming of the stationary 
form consisting chiefly of the mouth parts, the necessary internal systems, 
‘and body glands and tubes for the construction of the protective armor 
or scale. The second molt brings the characteristic elongated, oval, or 
nearly circular adult form. The body and shell differ considerably in size, 
shape, and color, and serve as a ready means of separating genera and often 
species. The male scales are very much smaller than those of the females 
and often entirely different in shape, usually being much more slender. 
The color is normally the same in both sexes, but the male scales may be 
much paler. In general the life history is little different than in the soft, 
unarmored scales, except the almost total absence of honeydew, the loss 
of locomotion in the adult, and an often apparent toxic effect on the host 
plant which may be evidenced by a staining of the tissues as in the case of 
the San José scale or by a rapid death of the host as in the case of other 
species, although the latter is common with many of the unarmored scale 
insects as well. There may be from one to four or even six generations a 
yee the winter being spent in the egg, immature, or adult stages, or in all 
three. 


The pineapple scale, Diaspis bromelie (Kern), has a nearly circular, thin, white or 
light gray scale and orange-yellow body often with purple tints. The male scales are 
very small, slender, and white. This tropical species commonly occurs on fresh pine- 
apples, and in greenhouses on canna, hibiscus, English ivy, olive, palm, sago palm, 
and various tropical plants. 
The juniper scale, Diaspis carueli Targ., has a circular, gray female scale and a minute, 
narrow white male scale. It infests the cones, twigs, and leaves of arborvite, incense 


1G. F. Ferris, Can. Ent., 50, 1918, p. 330. 
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_ cedar, cypress, and juniper, and is a European species distributed throughout the United 


States, including the west. 
The celtis scale, Pseudodiaspis yuccw (Ckll.) (Diaspis celtidis Ckll.), has a small, 


_ dark gray, circular female scale 1 mm. in diameter with a reddish exuvia, and a narrow 


gray male scale. It is common on celtis in Texas, occurs on ash, on leaves and fruit 


of olive in Arizona,! and on numerous hosts throughout the southwest. 


The cactus scale, Diaspis echinocactt (Bouché) (Fig. 186), has a circular, gray female 


scale with brown exuvia and_a slender, white, carinated ‘male scale. It is often so 


Fig. 186.—The cactus scale, Diaspis echinocacti (Bouché), on cactus. 


_ abundant as to completely encrust the surface of many kinds of cacti. It is a common 


species ranging from South America, through’ Mexico into Texas, New Mexico, Ari- 


- zona, and California. G. F. Ferris believes it to be synonymous with D. calyptroides 
_ Costa, and the variety cacti Comst. to be the same. 


s 
¥ 


# 


The manzanita scale, Diaspis manzanite (Whitney) (Aulacaspis), has a large, con- 


_ spicuous, circular, gray female scale from 1.75 to 2.25 mm. in diameter, and a very 


small, narrow male scale. It is often present in large numbers on the leaves of man- 


zanita in the Sierra Nevada Mountains of California. 


The Italian pear scale, Diaspis piricola (Del Guercio) (Aspidiotus, 


4 Epidiaspis), 2 has a nearly circular, gray female scale with dark brown 
- exuvia, and a slender, white, carinated male scale with yellow exuvia. The 
_ bodies are dark reddish purple and serve to readily distinguish the species 
_ from related orchard species. It is easily overlooked because it is usually 


hidden under the lichens, which are readily removed by scraping with a 


knife blade. Infestations of long duration cause large depressions in the 
_ older limbs and may result in materially hastening the death of the tree 


TAS W. Morrill, 9th Ann. Rept., Ariz. Com. Agr. & Hort. 1917, p 
2 Leroy. Childs, “Anatomy of Epidiaspis piricola (Del G.),” eae ant. Soc. Am., 7, 


» 1914, p. 47. 
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(Fig. 187). This scale has long been known as an orchard-infesting species 
in the San Francisco Bay region where it attacks apple, currant, mountain 
holly or California Christmas berry, peach, pear, plum, and prune, and 
often produces deep pits in young nursery stock. It was first reported by 
J. H. Comstock in 1883 as Aspidiotus (Diaspis) ostreeformis Curtis,’ and 
has often since been mistaken for that species. Control measures * are 


3 > oy y 
es 3 ‘ 


Fic. 187.—Pits on young Myrobalan plum Fic. 188.—The date palm scale, 
seedlings caused by the Italian pear scale, Parlatoria blanchardi (Targ.), 
Diaspis piricola (Del Guercio). on leaf of date palm. 


most effective in the form of crude oil emulsion sprays to which are added 
seven pounds of 95 per cent caustic soda to every 200 gallons of spray mix- 
ture to remove the lichens which protect the scale. 

The date palm scale, Parlatoria blanchardi (Targ.)* (Fig. 188), has small, 
elongated, dark gray or almost black female scales with white margins 
less than 1 mm. in length; and small, slender, white male scales. The 
female bodies are rose-colored. The scales are often sufficiently abundant 
to entirely cover the surface of the leaves on which they feed, and cause 


1 Second Rept., Dept. Ent. Cornell Univ. 1883, p: 94. 

2P, R. Jones, Bul. No. 80, pt. 8, Bur. Ent. U. 8 Dept. Agr. 1910, p. 147. 
E. O. Essig, Circ. 224, Cal. Agr. Exp. Sta. 1920, p. 2. 

3'T. D. A. Cockerell, Bul. 56, Ariz. Agr. Exp. Sta. 1907. 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 191. 


HOMOPTERA 305 


considerable damage to the commercial date palm which is the chief host, 
although the Canary date palm is also attached. The pest was introduced 
into Arizona and California on date plants from Northern Africa and is 
confined to comparatively small areas in the west by a Federal quarantine. 
Spraying as suggested for the red date palm scale controls this pest, as does 
the complete removal and burning of the branches and the flaming of the 
trunks of the trees by means of a gasoline torch. 

The chaff scale, Parlatoria pergandet Comstock,” has an irregular, nearly 
circular, dirty gray female scale, 1 mm. in diameter, and smaller, narrow, 
pale male scales. The female bodies are reddish purple, as are also the 
eggs and newly hatched young. The species has occasionally been taken 
on araucaria, camellia, citrus, croton, magnolia, maple, orchids, palms, 
and various other tropical plants in California. 

The purple scale, Lepidosaphes becki (Newman)? (Fig. 189), has an 
elongated, oyster-shaped, often slightly curved, brown or purplish female 


Fie. 189.—The purple scale, Lepidosaphes becki (Newman), on orange leaf. 


scale, varying from 1.5 to 2.5 mm. in length. The male scales are of the 
‘same color, but very narrow and only one-half or two-thirds as long as the 
females. The minute, elongate-oval eggs are pearly white and occupy 
most of the shell-or Seale. The winter is spent in the adult or egg stage, 
the latter hatching 1 in the spring from May to July. There are several 
broods during the summer months. This scale is a serious pest of citrus 


1R. H. Forbes, Jour. con. Ent., 6, 19138, p. 415. 

2 Placed in the genus Syngenaspis by MarGilliveay. G. F. Ferris questions the dis- 
tinctness of this species from P. proteus (Curtis). 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 192. 

3H. J. Quayle, Bul, No. 226, Cal. ‘Agr. Exp. Sta. 1912. 

E. (Oy Basie, Inj. and Ben. Ins. Cal., 2d ed. To15, p. 186. 
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trees, infesting all parts including the large limbs, leaves, and fruit, and 
greatly reduces the vitality or may even kill the host plant. It is a tropical 
and sub-tropical species introduced into California’ from Florida in 1888 
or 1889 and occurs along the coast of the Southern California citrus district. 
It does not thrive where the summers are hot. Although the citrus trees 
are the only ones seriously injured by the purple scale, it is known to occur 
also on avocado, banksia, Barbados cherry, cercidiphyllum, croton, euca- 
lyptus, fig, murraya, oak, olive, orchids, passion vine, pomaderris, sago 
palm, silver thorn, hoptree, yew, and many other plants. It has been 
recorded from greenhouses in many of the Western States. Although there 


are a number of natural enemies, there is as 


yet no practical biological control. Artificial 
control is best accomplished by repeated, 
heavy fumigations with hydrocyanic acid 
gas. 

Glover’s scale, Lepidosaphes glovert (Pack- 


what resembling the purple scale, but is 
readily distinguished by its paler color and 
the much narrower scales. It is a rare.species, 
having been found only in isolated orchards 
in San Diego and Orange counties, California. 
Like the purple scale it is a tropical species 
which is a serious pest to coconut trees in the 
South Sea Islands ‘ and also infests croton, 
mango, and magnolia. 

The Mediterranean fig scale, Lepidosaphes 
ficus (Signoret),” has a small, gray or brown, 
oyster-shaped female scale and rather con- 
spicuous, light-colored young scales. The 
species is European and was introduced into 
Fresno County, California, about 1904-1906 
on fig trees or cuttings. It infests chiefly the 
limbs, but also occurs in great numbers on 
the leaves and fruit of various species of culti- 
vated and capri figs. The distribution in 
California is limited to a very small area. 
Crude oil emulsion applied as a dormant 
spray gives very good control. 


(Linn.)’ (Fig. 190), as the common name im- 
plies, looks like a miniature oyster encrusted 
Ca camiae on a small limb or twig of the host plant. 
Hig. 190.— The oyster shell scale, The female scales are light to very dark 
pee: hes ulmi (Linn), on town, shining, with many parallel cross 
ridges, and from 1.5 to nearly 3 mm. in 

length. The male seales are of the same color and smaller. The eggs are 
oval and pearly white, there being from 40 to 100 under each scale. The 

1R. W. Doane, Can. Ent., 41, 1909, p. 299. 


2h. P. Roullard, Mthly. Bul., Cal. ‘State Dept. Agr. 6, 1917, p. 246. 
$A. L. Quaintance, Circ. No. 121, Bur. Ent. U.S. Dept. Agr. 1910. 


ard), is another citrus-infesting species some- ~ 


The oyster shell scale, Lepidosaphes ulmi — 
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winter is largely passed in the egg stage and the young begin to appear in 
May and June, there being but a single brood annually. The scale is 
primarily a bark feeder but individuals may occasionally be taken on the 
fruit and leaves. It commonly occurs on apple, but attacks a large number 
of other plants including alder, almond, American aspen, false indigo 
(Amorpha), crab apple, apricot, arrow wood, ash, balm of Gilead, bass- 
wood, beech, bilberry, white birch, river birch, bittersweet, blackthorn, 
bladder nut, boxwood, box elder, broom, buckeye, buckthorn, butternut, 
camellia, camphor, cherry, chestnut, Clematis paniculata, coconut, cotone- 
aster, cranberry, black currant, red currant, dogwood, elm, water elm, 
false bittersweet, fig, filbert, fir (Abies 
firma), ginseng, gooseberry, goats beard, 
grape, hackberry, hawthorn, heath, 
heather, holly, honeysuckle, hop-tree, 
horse-chestnut, Horena dulcis, June- 
berry, leatherleaf, leatherwood, lilac, 
lime, linden, locust, water locust, maple, 
mespil, American mountain ash, Euro- 
pean mountain ash, mountain holly, 
myrtle, nectarine, New Jersey tea, oak, 
orchid, Pachysandra ‘terminalis, peach, 
pear, peony, pepper grass, plum, poplar, 
quince, raspberry, rock-rose, rose, sas- 
safras, senna, silver thorn, spirza, syca- 
more, tallow tree, tamarisk, tree of 
Heaven, tulip tree, Magnolia tripitala, 
viburnum, Virginia creeper, willow, 
English walnut, and yucca. In Cali- 
fornia it occurs abundantly only on 
isolated, neglected trees and has never 
been an orchard pest. The species is 
European, and is known in practically 
every State of the Union. In the west 
it is recorded in British Columbia, 
Washington, Oregon, Idaho, Montana, 
California, Nevada, Utah, Colorado, 
and probably occurs in all of the others. 
It is best controlled by dormant crude 
oil emulsion spray. 

Two other species of Lepidosaphes 
on native shrubbery often taken about 
orchards are L. ceanothi Ferris which 
has a whitish scale and infests ceanothus 
in California, and L. concolor (CkIl.) a 
pale or greenish scale on atriplex in California, Arizona, New Mexico, 
and Texas. 

The rose scale, Auwlacaspisrose (Bouché) (Fig. 191), is a conspicuous 
species with nearly circular, pure white or light gray female scales, 1 mm. 
in diameter, and minute, narrow, white, tricarinated male scales. The 
_ bodies of both sexes are orange, pink, or dark red, and the small, oval eggs 


Fic. 191.—The rose scale, Aulacaspis 
rose (Bouché), on blackberry. 
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are orange yellow. The scales often occur in such numbers as to completely 
cover the entire surface of the canes of roses, blackberries, loganberries, and 
raspberries near the ground, causing them to appear as if whitewashed. 
This species also infests dewberry, strawberry, thimbleberry, and related 
plants. The reports of its occurrence on pear, mango, palms, and so forth, 
have probably confused it with other species. The distribution is cosmo- 
politan and includes much of the United States. In the west it is known 


in British Columbia, Washington, Oregon, California, Arizona, Colorado, 
and probably occurs wherever the hosts are extensively cultivated. Dor- 
mant miscible oil or distillate oil emulsion sprays give very satisfactory 
control. Pruning out the infested canes ordinarily suffices for blackberries, 
loganberries, and raspberries, except where the canes are left for several 
years. 

The West Indian peach scale, Aulacaspis pentagona (Targ.), is a very 
serious pest to deciduous fruit trees and sub-tropical plants, but has rarely 
been taken in the west. It is not yet established in our region. 
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The genus Chionaspis contains a number of interesting species which have pure white 
or gray, pyriform or oyster-shaped female scales, from 1 to 2 mm. long, and minute, 
narrow, often ribbed, white male scales, both sexes usually having yellow exuvie. 
The euonymus scale, C. ewonymi Comstock, has a nearly black female and a snowy 
white male scale. It is occasionally taken on euonymus in greenhouses in various parts 
of the country. The scurfy scale, C’. furfura (Fitch), is a pest of deciduous fruit trees and 
ornamental trees and shrubs in the Eastern States. It is recorded in Idaho, Utah, 
and Colorado,! and wrongly reported from 
California. Lintner’s scale, C’. lintneri Com- 
stock, occurs in Colorado and California and 
infests alder, arrow wood, spice bush, ceano- 
thus, white birch, dogwood, hazelnut, June- 
berry, and leatherwood. The cottonwood 
scale, C’. ortholobis Comstock, is a common 
western species in Colorado, New Mexico, 
and California, on willow and cottonwood, 
but also occurs on butternut, honey locust, 
and poplars. The male scales are carinated, 
thus differing from related species. The 
pine leaf scale, C. pinifolie (Fitch) (Fig. 
192), is the commonest and best known 
member of the genus. The female and male 
scales are pure white and are sharply con- 
trasted with the dark green coniferous 
needles on which they occur. This species 
is abundant throughout the United States 
and Canada, and occurs in most of the 
Western States, being reported from British 
Columbia, Washington, Oregon, California, 
Nevada, Idaho, and Colorade. It often oc- 
curs in the forests in great numbers on 
nearly all species of pine, particularly yellow, 
digger, sugar, white, lodgepole, Monterey, 
Torrey, red, Scotch, Soledad, stone, and 
other pines. Douglas fir, white fr, California 
nutmeg, incense cedar, and spruce are also 
infested. Oil sprays give satisfactory con- 
trol on ornamentals. The oak scale, C. 
quercus Comstock, is common on the Cali- 
fornia live, maul, tan, white, valley, and 
other oaks in California. It also occurs in 
New Mexico. The black willow scale, C. 
salicis-nigre (Walsh) (Fig. 1938), is a bright, 
white species often exceedingly abundant 
around the bases of ceanothus bushes in 
; . California, and on the limbs and twigs of 
Fia. 194.—The cord grass scale, Chionaspis cascara sagrada in British Columbia, Wash- 

spartine Comstock, on cord grass or salt ington, and Oregon. It also occurs in Col- 

marsh grass. orado, New Mexico, Arizona, and through- 
out the east, infesting dogwood, maple, 
poplar, shad bush, tulip tree, and willow. Sasscer’s scale, C. sasscert Ckll. and Rob- 
bins, has been taken on orange in San Diego County and on tamarisk in Indio 
County, California. The cord grass scale, C. spartine Comstock (Fig. 194), has snow 
white scales and is often very abundant on cord or salt marsh grass around the salt 
marshes of the San Francisco Bay region, California. The wistaria scale, C. wistari@ 
Cooley, has frequently been taken by the writer on wistaria plants in Central and 
Southern California. It apparently has come with the plants from Japan. 

The aspidistra scale, Pinnaspis aspidistre (Signoret) (Hemichionaspis), is a com- 
mon house and greenhouse pest of aspidistra and ferns. The female scales are oyster- 
shaped and brown and somewhat resemble those of the purple scale, while the male 


1A. L. Quaintance, Circ. 121, Bur. Ent. U. S. Dept. Agr. 1910. 
Bul. 87, Idaho Agr. Exp. Sta. 1916. 
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scales are minute, pure white, and tricarinated. This is a tropical species and a pest 
to the coconut in the Society Islands,! and is found in many greenhouses and residences 
throughout the country, infesting also acacia, areca nut, banana, betel nut, fig, mango, 
orange, orchids, palms, pepper tree, and so forth. Infested potted plants are cleaned 
by dipping in a miscible oil solution. A related species, P. minor (Mask.), is a very 
' serious pest to cotton in Peru.? 

The grass root scale, Odonaspis graminis Bremner, appears like a dirty white, minia- 

ture clam on the roots of grasses in the San Francisco Bay region, California. 


The large genus Aspidiotus is undergoing so many changes that it is 
difficult to present a satisfactory nomenclature and, therefore, the author 
is adhering to the more general uses of the name. Many species are pests 
of prime consideration, while the majority are of no real importance. For 
control measures see the San José scale. The less important members are 
listed first. The buckeye scale, Aspidiotus wsculi Johnson, has a large, 


Fig. 195.—The pygidium of the ivy scale, Aspidiotus hedere (Vallot). D, dorsal side; V, 
ventral side; A, anal opening; G, genital opening; 1L, first pair of lobes; 2L, second pair 
of lobes; 3L, third pair of lobes; M, median notch; P, pectine; DP, dorsal pores; ACP, 
anterior circumgenital pores; PCP, posterior circumgential pores; S, spines; VT, ventral 
thickenings. AS 


‘yellowish gray, almost circular, female scale, about 2 mm. in diameter. 
It is often present in large numbers on California buckeye, box elder, bur 
oak, linden, pear, poplar, and willow in California, Utah, and New Mexico, 
and is sometimes responsible for a pitting of the bark. Putnam’s scale, A. 
ancylus (Putnam), has blackish brown scales, 1 to 2 mm. in diameter, and 
is a common North American species, occurring in Washington, Colorado, 
1R. W. Doane, Jour, Econ. Ent., 2, 1909, p. 220., Can. Ent., 41, 1909, p. 297. 


2.C. H. T. Townsend, Jour. Econ. Ent., 5, 1912, p. 256. 
H. W. Rust, Jour. Econ. Ent., 7, 1914, p. 470. 
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and New Mexico in the west.! It is often an orchard pest on apple, peach, 
pear, and plum, but also infests apricot, ash, beech, bladder nut, box elder, 
cherry, cottonwood, cranberry, currant, elm, hackberry, hemlock, linden, 
honey locust, water locust, maple, oak, osage orange, and quince. A. 
candidulus Cockerell infests prosopis in Arizona. <A. coniferarum CkIl. 
is often abundant on the bark of incense cedar and cypress in California, 


Fig. 196.—The hemlock scale, Aspidiotus pini Fic. 197.—The greedy scale, Aspid- 
Comstock, on needles of yellow pine. totus camellie Sign., on acacia. 


and yellow pine in New Mexico. The tan oak scale, A. densiflore Bremner, 
occurs on the undersides of the leaves of tan oak and valley, live, and maul 
oaks in California. A. ehrhorni Coleman infests the bark of Douglas fir 
in California. Thecherry scale, A. forbes: Johnson, is a common orchard 
scale in the Eastern and Middle States on deciduous fruit and ornamental | 
trees. C. P. Gillette? reports it on hard-tack, Cercocarpus parvifolius 


1 The report of its occurrence in California cannot be verified. 
2 Bul. 94, Colo. Agr. Exp. Sta. 1904, p. 15. 
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Nutt., in Colorado. <A. osborni Ckll. (A. yulupe Bremner) occurs on the 
‘bark of coast live and valley oak in California. The pear tree oyster scale, 
Aspidiotus ostreeformis Curtis, is a common species on deciduous fruit and 
ornamental trees in Europe and the eastern part of the United States. It 
is recorded on apple in British Columbia, Idaho, and California. In Cali- 
fornia Diaspis piricola (Del G.) has generally been misidentified as this 
species. One record by Geo. A. Coleman in 1914 lists it from Latonville, Cali- 
fornia. The hemlock scale, Aspidiotus pini Comstock (A. abietis Comst., 
A. californicus Coleman)! (Fig. 196), is a native western species with almost 
circular, nearly black scales, occurring in great numbers on the needles of 
Douglas fir, hemlock, and digger, Monterey, yellow, and knobcone pines. 
It is generally distributed throughout North America and is known in 
British Columbia and California in the west. It has been observed to kill 
young pine treesin California. The grape scale, A. we Comstock (Fig. 
200), infests the canes of the American varieties of grape in the San Fran- 
cisco Bay region of California. 

The greedy scale, Aspidiotus camellie Sign. (A. rapax Comst.) 2 (Figs. 
197, 198), is the commonest and most widely distributed species of the 
armored scales in California. The scales are thin, light gray, very convex, 
and noticeably pointed, with the yel- 
low or dark brown exuvie near one 
edge. The diameter of the female 
scale averages 1.22 mm. The male 
scale is of the same color, but much 
smaller and more elongated. The fe- 
male body is circular or somewhat 
pyriform, bright yellow, and has but 
one pair of lobes on the pygidium. 
This scale is an omnivorous feeder, 
infesting chiefly the bark, but also fre- 
quently occurs on the leaves and fruit. 
Among the common food plants are acacia, almond, apple, avocado, bladder 
pod, boxwood, broom, buck brush or ceanothus, camellia, camphor, cestrum, 
chapparal broom, cherry, cissus, cotoneasters, cottonwood, English holly, 
English ivy, English laurel, eucalyptus, euonymus, fig, fuchsia, genista, giant 
sequoia, grape, hakea, heath, mountain holly, Japanese quince, California 
laurel, lavatera, locust, magnolia, manzanita, mistletoe, myrtle, nightshade, 
olive, orange, Oregon grape, palms, passion vine, pear, pepper tree, pit- 
tosporum, pomegranate, pyracantha, quince, red bud, sage, rose, sedum, 
strawberry tree, strelitzia, tan oak, umbrella tree, English walnut, willow, 
and yam. It is a European species occurring throughout North America, 
but mostly in greenhouses. In the west it is recorded out-of-doors from 
California, Oregon, Arizona, New Mexico, and Colorado (greenhouses). 

The ivy or oleander scale, Aspidiotus hedere (Vallot) (Figs. 195, 199), 
very much resembles the greedy scale in the general appearance of the shells 


Fra. 198.—Pygidium of the greedy scale, 
Aspidiotus camellie Sign. 


1G, F, Ferris, “Scale Ins. Santa Cruz Pen.,” Stanford Univ. Pub. Univ. Ser. Biol. 
Sci., 1, No. 1, 1920, p. 52. E 

2 This species is placed in the genus Hemiberlesia by many Huropean and American 
writers. 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 175. 
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which, however, are very much flatter, paler in color, and with the exuvie 
central. The female body is pale yellow and has three pairs of lobes on the 7 


{ 


Fie. 199.—The ivy or oleander scale, Aspidiotus hedere (Vallot), on leaf of English ivy. 


pygidium. It is a cosmopolitan species occurring throughout the warmer 
parts of North America and is reported in the west in California, Arizona, 


Fra. 200.—Pygidium of the grape scale, Aspidiotus wwe Comst., showing dorsal and ventral 
surfaces. 


New Mexico, Nevada, Utah, and Colorado. In California it is almost as 
abundant and as general a feeder as the greedy scale. The host plants are 
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‘many consisting of acacia, aloe, asparagus ferns, avocado, azalea, banana, 


betel nut, boxwood, buckthorn, broom, cactus, California laurel, camellia, 
carob, carpodetus, cherry, citron, clover, coconut, currant, daphne, euca- 
lyptus, ferns, genista, grape, grapefruit, grasses, guava, hakea, heath, holly, 
English ivy, lemon, madder, magnolia, manzanita, maple, mistletoe, 
Monterey pine, mulberry, myrsine, myrtle, nightshade, olive, holly oak, 
orchids, orange, oxalis, palms, pepper tree, poinsettia, pomegranate, potato, 
red bud, redwood, rubber, sago palm, sumach, umbrella plant, umbrella 
tree, vitex, yew, and yucca. It is somewhat of a pest to olives in California, 
attacking the leaves and fruit, causing a discoloration of the latter when 
ripe, and also occurs on olives in Arizona. It also infests the fruit of lemons 
and oranges, rarely causing deformation. Control measures are the same 
as for the San José scale. On olive trees! the oil sprays should be used from 
one-half to three-quarters dormant strength as recommended for deciduous 
fruit trees. 


Howard’s scale, Aspidiotus howardi Cockerell,” has a circular, flat, pale 
gray female scale with a reddish thinge and subcentral exuvia. The body 
is orange and has three pairs of lobes. It is a Rocky Mountain species 
occurring chiefly at high altitudes in Colorado and New Mexico, on decid- 
uous fruit and ornamental trees including almond, apple, ash, peach, pear, 
wild and cultivated plum, and prune. The pear is the preferred host 
although the plum and prune are also favored. The insect has a tendency 
to infest the fruits causing pitting and a reddish stain like the San José 
scale, with which it is likely to be confused. Control measures are the same 
as for the San José scale. 

The walnut scale, Aspidiotus juglans-regie Comstock, has a very large, 
flat, nearly circular, pale gray or yellowish female scale, 2 mm. in diameter 
and with central exuvia. The female bodies are yellow mottled orange. 


‘This scale occurs in Europe, in a number of the Eastern States, and in New 


Mexico, Colorado, Nevada, California, and Oregon in the west. It infests 
chiefly cottonwood, but also attacks apple, apricot, ash, box elder, cherry, 
currant, elm, grape, linden, locust, maple, peach, pear, plum, prune, rose, 
and English walnut. It may kill individual limbs, but is not a serious pest. 

The San José scale,’? Aspidiotus perniciosus Comstock * (Figs. 201, 202, 
203), is probably the most famous member of the family of scale insects 
because of its widespread and serious attacks on deciduous fruit trees 
throughout the country. It is thought to be a native of China and now 


has almost_a world-wide distribution. It is supposed to have been brought 


: 


into California about 1870 on some flowering peach trees imported from 
China into the Santa Clara Valley by James Lick. The female scales are 
nearly circular, slightly convex, almost black when small and becoming 


1H. O. Essig, Olive Insects of California. Bul. 283, Cal. Agr. Exp. Sta. 1917, p. 50. 

2H. P. Taylor, Bul. 120, Colo. Agr. Exp. Sta. 1907. Also Bul. 67, Bur. Ent., U. S. 
Dept. Agr. 1907, p. 87. 

3 The scale has also been called the Chinese and pernicious scale, but only the above 
name satisfies. MacGillivray places it in a new genus, Cognstockaspis. 

4 Practically every Agricultural Experiment Station in the United States has issued one 
or many bulletins on this pest. A few of the more important publications are: J. H. 
Comstock, Rept. U. S. Dept. Agr. 1880, p. 300 (1881). Orig. desc. C. L. Marlatt. 


| .Bul. 62, Bur. Ent., U. 8. Dept. Agr. 1906. 
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Fie. 202.—Apples showing stains, which are reddish, due to the presence of the San José scale, 
Aspidiotus perniciosus Comstock. 
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gray when fully developed with central yellow or orange exuvie. The 
bodies are bright yellow with two pairs of lobes. The male scales are of the 
same color but narrower and smaller than the females. The adult males 
are minute, pink, two-winged insects. This scale occurs in practically 


~ every State in the Union and in many is still the most injurious orchard 


pest. In some of the Western States it is also a pest of major importance. 
Strangely enough, in California it is now seldom if ever met with in the 
commercial orchards, though occasionally it is taken in great numbers on 
isolated trees in orchards, but more often on neglected trees in towns and 
cities. One of the serious things about the pest is the large number of food 


plants which make control measures quite difficult. In the long list of 


hosts are found the following which serve as an indication of its omnivorous 
feeding habits: acacia, actinidia, akebia, alder, almond, apple, apricot, 
arborvite, ash, mountain ash, beech, birch, false bittersweet, blackberry, 
buttonbush, buckthorn, catalpa, ceanothus, cherry, sand cherry, chestnut, 
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Fic. 203.—Pygidium of the San José scale, Aspidiotus perniciosus Comstock. 


chokeberry, cotoneaster, currant, dogwood, elder, elm, eucalyptus, euony- 
mus, fig, gooseberry, grape, hackberry, hawthorn, hibiscus, honeysuckle, 
locust, loquat, maple, milkweed, mulberry, orange, osage orange, peach, 
pear, sand pear, pecan, persimmon, photinia, plum, poplar, privet, prune, 


- quince, Japanese flowering quince, raspberry, rose, sassafras, shad bush, 


silver thorn, smoke bush, snowball, snowberry, spirzea, sour gum, straw- 


berry, sumach, Virginia creeper, English walnut, black walnut, and willow. 
Control measures for this pest as first worked out in California consisted 
in applications of the lime-sulfur-salt mixture which was “formerly used 
as a sheep dip in Australia and employed in California with little change.” 
This spray became known as the California wash and was applied during 


1Tt has also been called the Oregon Wash. A. B. Cordley, Bul. 88, Ore. Agr. Exp. 


. Sta. 1906. 
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the dormant period in winter. It gave successful control, but it was soon 
learned that the salt was seriously injuring the trees so that it was omitted 
and lime-sulfur became the standard spray for the control of this scale, and 


still is used in many States. Liquid lime-sulfur, 1 to 9, and the dry material — 
of equal strength, is a very satisfactory spray for the scale and is generally — 
used throughout the world. In the west the crude oil emulsion and other — 
oil sprays are being used, except in such cases where a fungicide is specially — 


desired. Lime-sulfur injury, however, often makes it advisable to use 
the oil sprays and Bordeaux mixture combined or as separate sprays in- 
stead, particularly on peaches and apricots. 

The red scale, Chrysomphalus aurantit (Maskell) 1 (Fig. 204), has a thin, 
circular, convex female scale from 1 to 2 mm. in diameter and with central 


] 
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Fia. 204.—The red scale, Chrysomphalus aurantii (Mask.). Female body removed from the . 


scale. An, pygidium; A, anal opening; G, genital opening; BH, eggs within body. 


exuvia. The mature female bodies are nearly circular, 1 x 0.78 mm. in — 


dimensions and of a bright reddish color showing through the scale, giving 
rise to the common name. The pygidium of the mature female has the 
appearance of having been pushed into the posterior end of the body so that 
the tip is a little beyond the line marking the circumference of the body. 
There are three pairs of lobes and many finely divided plates or pectin. 
The male scale is elongated and much smaller than the female. This scale 


is a tropical and subtropical species introduced into California prior to — 


1880 from Australia. China is supposed to be the native region. It occurs 


1 This scale is also known as the California red scale and orange scale. 
H. J. Quayle, The Red or Orange Scale. Bul. 222, Cal. Agr. Exp. Sta. 1911. 
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in greenhouses in many parts of the country but is known outside only in 
the Southern States and in Southern California. In the latter the distri- 
bution is limited almost entirely to the milder coast regions. It is primarily a 
pest to various citrus trees including citron, grapefruit, lemon, orange, tan- 
gerine, trifoliate orange, and so on, but also infests acacia, aloe, apple, 
aspidistra, breadfruit, banana, box elder, boxwood, coconut, coprosma, 
eucalyptus, euonymus, fig, fuchsia, goldenrod, grape, holly, mango, bur 
marigold, mulberry, nightshade, oak, olive, palm, passion vine, pear, 
pistacia, podocarpus, privet, quince, rose, sago palm, sweet bay, tea, English 
walnut, and willow. All parts of the plants are attacked including limbs 
twigs, leaves, and bark, and in many cases the hosts are killed outright 
by its work. The yellow scale, C. citrinus (Coquillett), is considered as a 


—— aa ae 
Fie. 205.—Pygidium of the dictyospermum scale, Chrysomphalus dictyospermi (Morgan). 


variety of the red scale, there being no anatomical reason for separating 
the two. The latter, however, is distinctly yellow in color and differs 
much in habits, in that it prefers the warmer regions of California and is 
more commonly met with in the interior citrus-growing regions of the north- 
ern, southern, and central parts of the State, although it may overlap the 
same areas inhabited by the red scale. It differs also in the fact that it 
- feeds only on the leaves and fruit, and rarely, if ever, on the twigs and 
larger limbs. The known host plants of the yellow scale are fewer, con- 
sisting of citrus trees, aucuba, daphne, euonymus, wild Japanese ginger, 
pandanus, palm, India rubber, English ivy, and St. John’s wort. The 
natural enemies of the two forms are practically the same. The most 
_ satisfactory control measures consist in repeated, heavy fumigations with 
HCN. ; 

- The Florida red scale, Chrysomphalus aonidum (Linn.), is easily distin- 
- guished from the preceding species by the dark mahogany red or almost 
black color.of the scales, It is also a tropical and subtropical cosmopolitan 
_.species common throughout the country in greenhouses. In Florida it 


320 INSECTS OF WESTERN NORTH AMERICA 


occurs on citrus trees, but in California it has never become established in 
the open. The favored food plants in greenhouses are citrus, aspidistra, 
and palms, but it is also known to infest aralia, araucaria, banana, begonia, 
camellia, camphor, coconut, eucalyptus, eugenia, fig, grape, guava, jasmine, 
English ivy, mango, oleander, orchids, rubber, rose, sago palm, and zamia. 


The black araucaria scale, Chrysomphalus rossi (Maskell), is likely to be confused 
with the Florida red scale because of the almost black color of the scales. It is a tropi- 
cal species with a very limited distribution in the ornamental gardens of Southern 
California where it occurs chiefly on Araucaria bidwillit and, rarely, on California red- 
wood. Other hosts are Araucaria imbricata, abutilon, artemisia, banksia, coccobolia, 
copparis, euonymus, grass tree, hyssop, oleander, olive, orchids, palm, rhinocarpus, 
and sago palm. 


The Spanish red or dictyospermum scale, Chrysomphalus dictyospermi 


(Morgan) 1 (Fig. 205), is considered to be the most serious pest to citrus 
trees in Spain,” and is also a citrus pest of major importance throughout 


Fie. 206.—A string of fumigating tents in an orange orchard in Southern California. 


Southern Europe.* Although it has frequently been taken in quarantine 
and in greenhouses in California, it has never become established in out- 
side ornamental or orchard plantings. It has been taken in great numbers 


on mango seedlings in a lath house in Southern California. Because of ° 


its seriousness, however, it should be known so that any infestations can 
be apprehended and exterminated before it becomes generally established. 
The scales are circular, very flat and pale yellowish brown in color, not 
greatly different from the yellow scale. It infests a long list of host plants, 
some of the important ones being acacia, almond, avocado, boxwood, all 
varieties of citrus, euonymus, guava, English ivy, mango, palms, peach, 
1K. O. Essig, Mthly. Bul., Cal. State Dept. Agr. 5, 1916, p. 195. 
— F. oe “Insect Enemies of the Avocado.” Rovio Bul. 1261, U.S. Dept. 
er pp. 4-8, 1922 
2 J. nes Mthly. Bul. Agr. Intell. and Plant Dis. Int. Inst. Agr. Rome, 4, No. 


2, oa 
5 Pee Bul. 134, Bur. Ent. U.S. Dept. Agr. 1914, p. 15. 
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Fia. 207.—A fumigating machine in operation. In this type the HCN is generated in th 
machine and conducted under the tent by means of a large hose. 


Fia. 208.—A vaporizer in which the liquid HCN is heated before liberated under the fumigat 
ing tent. (Photo furnished by H. J. Quayle.) 
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rose, sago palm, and many subtropical and tropical plants. In Southern — 
Europe parasitic control of this insect is pointed to with much pride, the — 
chief parasites being Prospaltella lounsburyi Berlese and Paoli; ' Aphelinus 
silvestrii Del G., A. chrysomphali Mercet; Aspidiotiphagus citrinus (Craw); 


Aphycus flavus How.;? Signiphora merceti Malen.; and Parvulinus auraniin 
Mercet.? Rete fs 


The redwood scale, Aonidia shaste (Coleman) (Aspidiotus coniferarum shaste Colm.), . 
has a thin, dirty white, transparent, cone-shaped female scale 1 mm. in diameter which 


greatly resembles drops of exuded gum of MacNab cypress which it infests. According 


to G. F. Ferris it also becomes very abundant on the leaves of redwood trees in Cali- | 


fornia. 


ALEYRODID&.* White Flies, Aleyrodids. 


The white flies are very small insects from 1 to 3 mm. long, the adults — 


of which are characterized by having the body and wings covered with a 


fine, whitish powdery wax giving an opaque appearance. The compound ~ 


eyes are somewhat reniform and there are but two ocelli, one near the front 


of each compound eye. The antenne are well developed and usually — 
seven-segmented; the rostrum arises far back on the underside of the head; — 
the tarsi are composed of two nearly equal joints terminating in two claws — 


which have a spine or pad known as a paronychium between them. There 
are two pairs of wings which are held almost flat or slightly roof-like over 
the body at rest; the venation is simple. The eggs are small, oval, and 
attached to the plants by a short or long pedicel. The surface is smooth 
or sculptured and the color varies from yellow to black. They are normally 


attached to the undersides of the tender leaves and may be arranged ia — 


circles or distributed over the entire surfaces. They are so small as to 
be scarcely seen without the aid of a lens, and are often covered with the 


whitish wax from the bodies of the females. The newly hatched young are — 


motile, but lose the legs and antenne with the first molt. The intermediate 
forms are soft, oval, flat, and much resemble the soft, unarmored scales. 


The bodies vary greatly in color and are naked or covered with fine or — 


thick, white, waxy plates or cottony material. There is also often present 
a fringe of conspicuous, white wax plates or obscure transparent wax 
filaments. The most characteristic thing, however, is the anal vasiform 
orifice which is of great importance in classification. The last stage or pupa 
case is usually more elevated, somewhat segmented, and often discloses the 


1 Ent. News, 27, 1916, p. 312. 
* Rev. Applied Ent. Ser. A, 6, 1918, p. 113. Review. 
180 oe L. Quaintance, “American Aleyrodidw. Tech., Ser. 8, Div. Ent. U. S. Dept. Agr. 
Ae Quaintance & A. C. Baker, “‘Classification of the Aleyrodide.” Tech. Ser., 27, 
1, 1913, II. 1914, Bu. Ent. U. S. Dept. Agr. ‘‘Contrib. to Our Knowledge of White 
Flies of the Subfamily Aleyrodine.” Proc. U.S. Nat. Mus., 51, No. 2156, 1917, p. 335. 
ion oe Bemis, ‘‘ Aleyrodids of California.” Proc. U. S. Nat. Mus., 27, No. 1362, 
» P. : F 
py D. Penny, “Cat. California Aleyrodide. P.C. Jour. Ent. and Zoél., 14, 1922, p. 


W. E. Britton, “‘Aleyrodidw. Hemiptera of Conn.” Bul. 34, Conn. Geol. & Nat. ; 


Hist. Surv. 1928, p. 335. 

A. C, Baker has very kindly looked over the manuscript of this family and has made 
certain suggestions. He has stated also that some of the present genera and species will 
show different grouping when the family is further studied. 
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developing parts of the imago. The adults emerge from this case through 


a T-shaped slit on the dorsum. There are from two to many overlapping ~ | 


broods a year and the winter is passed in the immature stages. 

White flies have much the same feeding habits as other homopterous 
insects and the young produce quantities of honeydew which is the chief 
concern to the horticulturist. Few of the species are serious pests, while 
the great majority are confined to native plants. 

The natural enemies are largely parasitic Hymenoptera which are exceed- 
ingly effective at times. 


Artificial control is the same as for plant lice and the scale insects, con- 


sisting of sprays and cyanide fumigation. 

Three subfamilies are recognized by Quaintance and Baker of which 
only the Aleyrodine is represented in our fauna. 

When originally described practically all species were in the single genus 
Aleyrodes but many have since been placed in new genera. 


Fie. 210.—A hand atomizer used in spraying the liquid HCN under the fumigating tents 
directly by hand and without heat. (Photo furnished by H. J. Quayle.) 


The citrus white fly, Dialeurodes citri (Riley and Howard) (Aleyrodes)! 
(Fig. 211), is the most important economic species, being a serious pest of 
citrus trees in many parts of the world. The adults are 2 mm. long, pale 
yellow with immaculate white powdered wings. The eggs are pale yellow 
to greenish and are attached to the apical tender leaves in immense num- 
bers. The immature forms are thin, flat, oval, and so semi-transparent 
as to be discerned with difficulty on the undersides of the leaves. They 
vary from 2 to 4 mm. in length. The most important host is citrus but the 
following are also food plants: allamanda, banana shrub, Boston ivy, cape 
jasmine, laurel cherry, crape myrtle, coffee, English ivy, Ficus macrophylla, 
green ash, jasmine, lilac, myrtle, mock olive, pear, privet, osage orange, 
Portugal cherry, pomegranate, prickly ash, smilax, Tree of Heaven, trumpet 
vine, umbrella tree, water oak, persimmon, and devilwood. This insect 


1A, W. Morrill and E. A. Back, Bul. 92, Bu. Ent. U. S. Dept. Agr. 1911, p. 11. 

E. O. Essig, Inj. and Ben. Ins. Calif.., 2d ed. 1915, p. 194. 

A, L. Quaintance & A. C. Baker, Jour. Agr. Research, 6, 1916, p. 469. Proc. U. S. Nat. 
Mus., 51, 1917, p. 408. 
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‘is primarily a tropical and subtropical species known in China, India, 


Japan, and in the Southern States and California in North America. In 
California it is limited to the cities of Marysville, Yuba City, and Sacra- 
mento, all of which are quarantined to prevent spread to the citrus orchards 
of the State. It was first discovered at Marysville in 1907 and later in 


ae 
i? 7 
Fig, 211.—The citrus white fly, Dialeurodes citri (Riley and Howard). 1, and 2, adults; 3, 


egg; 4, egg shell; 5, tip of male abdomen; 6, antenna; 7, front margin of fore wing. (After 
Woodworth.) 


Oroville and an attempt was made to eradicate it completely, which was 
successful in Oroville only. It is controlled by fumigation and spraying 
as recommended for-scale insects on citrus trees. 


The crown white fly, Aleuroplatus coronatus (Quaintance) (Aleyrodes coronata Quaint.) 
(Fig. 212), is pale yellow in the adult form, 1.1 mm. long, with pure white wings. The 
pupa case is oval, 1 mm. long, dark, entirely covered with white, waxy plates on the 
dorsum and surrounded by a broad, sloping rim of gelatinous material. It occurs in 
great numbers on live, valley, and tan oaks, Christmas berry, manzanita, chestnut, 
and wild coffee berry throughout California. 

The gelatinous white fly, Alewroplatus gelatinosus (Cockerell) (Aleyrodes), has a dark 


_ brown to black, oval pupal case 1 mm. long, and rests on a thick, gelatinous, transparent 
or brownish material. The adults have yellow bodies and immaculate wings. The 
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eggs are yellow, somewhat curved, and have ashort pedicel. It is common on the interior 
live oak and on coffee berry in the western Sierra foothills of California, and occurs on 
Arizona oak in Arizona. : é ; ; 

Kellogg’s white fly, Pealius kelloggi (Bemis) (Aleyrodes) (Fig. 213), is one of the most. 
conspicuous species. The pupa case is elliptical, 1.80 mm. long, pale yellow, without 
a lateral fringe, but resting upon a ventral fringe of dense, white wax rods and covered 
dorsally with a series of broad, white, wax ribbons arranged in a beautiful flower-like 
pattern. It is often present in great numbers on the leaves of the Catalina cherry 
wherever it occurs naturally or as an ornamental in California. ; 


are) wh z 


Fie. 212.—Nymphs of the crown white fly, Aleuroplatus coronatus (Quaint.), on underside 
of leaf of coast live oak. 


Maskell’s white fly, Pealius maskellt (Bemis) (Aleyrodes), has the pupa case elliptical, 
flat, 0.9 mm. long, and pale yellow, without wax fringe or covering. The adults are 
yellow with immaculate wings. It occurs on tan oak in the central coast counties of 
California. 

The barberry white fly, Bemisia berbericola (Cockerell) (Aleyrodes), has a colorless, 
oval pupa case 0.75 mm. long without covering or fringe. The adults are yellow with 
pure white wings. This species occurs on a barberry in New Mexico. 

The inconspicuous white fly, Bemisia inconspicua (Quaintance) (Aleyrodes, Aleuro- 

latus berbericolus Q. & B.), has the pupa case oval, 1.16 x 0.80 mm., pale or dark yel- 
ow with dorsal pores and markings and only a narrow ventral fringe beneath. ‘The 
males are 1.11 mm. long and dusky brown. This fly is often associated with other, 
species on California laurel or pepperwood, Christmas berry, clematis, coffee berry, 
big leaf maple, manzanita, coast live oak, tan oak, and redberry in California. It 
ranges north into British Columbia and infests Oregon grape, and is also reported 
from Florida.’ 

The columbine white fly, Aleyrodes aureocincta Cockerell, has the adult male 1 mm. 
long, black with dull ochreous markings and. a yellow spot on the dorsum in front of 
the base of the wings which are white with a dusky spot near the end of each. The 
pupa is 1 mm. long, oval, black with a wide white or yellow marginal area, and with- 
out wax covering or fringe. It occurs on the leaves of columbine in New Mexico. 
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The azalea white fly, Aleyrodes azalee Baker and Moles, has the pupa case broadly 
elliptical, 0.84 mm. long, pale yellow to orange and without waxy secretion and fringe. 
The adults are pale yellow with immaculate wings. This species occurs on azaleas 
imported from Japan and Europe and has been taken in California and other States. 

The elm white fly, Aleyrodes essigi Penny, has an elliptical pale yellow pupa case 
nearly 1 mm. long without dorsal secretion, but with a narrow marginal fringe. The 
adults are pale yellow with immaculate wings. The species was taken by the writer 
in great numbers on elm at the Mission San José, California. It may be an introduced 
species. 

The pruinose white fly, Aleyrodes pruinosa Bemis (A. pruinosus Bemis) (Fig. 214), 

ets its name from the frosty covering which nearly hides the oval, yellowish or dark 
aoe rugose pupa case which is nearly 1.5 mm. long, and convex with a medio-dor- 


- sal keel. The small yellow eggs are attached by a short pedicel and are often arranged 


in circles which are marked by conspicuous white, powdery rings. The adults are 1.8 
mm. long, yellow with brown markings and with two dusky spots on each of the fore 


_ Fia. 213.—Nymphs of Kellogg’s white fly, Pealius kelloggi (Bemis), on underside of leaf of 


‘ Catalina cherry. 


§ wings. This species is often abundant in incredible numbers on the undersides of the 


leaves of the Christmas berry and is responsible for severe smutting of the entire tree 
over large areas of the coastal regions of Central and Southern California. The variety 
euphorbiara Cockerell has the pupa brownish to black and occurs on Euphorbia in 
Colorado. 

The iris white fly, Aleyrodes spir@oides Quaintance, has an oval, pale yellow pupa 
case 1.20 mm. long, devoid of waxy secretion and fringe. The eggs are pale yellow, 
oval, 0.30 mm. long, attached by a very short pedicel. The surface is sculptured into 
polygonal figures. The adults are pale yellowish and have two dusky spots on each 
of the fore wings and a single one on each of the hind wings. The species is often very 
abundant and quite destructive to iris, but also feeds on buckeye, fuchsia, wild lettuce, 
malva, morning glory, wild and cultivated honeysuckle, nightshade, ninebark, plantain, 
sow thistle, and wild and cultivated tobacco. It occurs throughout the San Francisco 


4 Bay region of California. 


h 
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The fern white fly, Alewrotulus nephrolepidis (Quaintance) (Aleyrodes, A. extraniens 
Bemis), has an elliptical, bright yellow pupa case, 1 mm. long, totally devoid of cover- 
ing and fringe. The adults have immaculate wings. This fly occurs on various: kinds 
of ferns in homes and greenhouses of California. ft 

The deer brush white fly, Alewrothrixus interrogationis (Bemis) (Aleyrodes), has an 
elliptical pale yellow to brownish immature stage, 0.70 mm. long, without covering or 
fringe, but resting on a transparent gelatinous ring. The yellow eggs are attached by 
a pedicel at one side of the base. The adults are 1 mm. long, dusky white, with im- 
maculate wings. The species occurs on deer brush in the Santa Cruz Mountains, Cali- 
fornia. 

The iridescent white fly, Alewroparadoxus iridescens (Bemis) (Aleyrodes), is a com- 
mon California species. The immature stages are elliptical, dark iridescent with star- 
like whorls on the surface and a fringe of white filaments one-half as long as the width 
of the body. The pupa case attains a length of 1.2 mm. The adults are pale yellow 
with immaculate wings. The fly occurs on California laurel, Christmas berry, coffee 
berry, manzanita, madrona, redberry, and white sage. 


Fie. 214.—Nymphs of the pruinose white fly, Aleyrodes pruinosa Bemis, on underside of leaf 
of the California Christmas berry. 


The ambrosia white fly, Trialeurodes ! ambrosie (Cockerell) (Aleyrodes), has a white 
pupa case and pale yellow adults with six gray spots on each front wing arranged in 
two transverse rows. It infests Roman wormwood or bitter weed in Colorado. 

The corolla white fly, Trialewrodes corollis (Penny) (Asterochiton), has an elliptical, 
brown pupa case entirely hidden by broad, white, waxy plates curling over the dorsum 
to form a crown. It occurs on manzanita in Southern California. 

The snowberry white fly, Trialeurodes diasemus (Bemis) (Aleyrodes), has a yellow 
pupa case 1.5 mm. long, naked or with both dorsal and lateral secretion. It occurs on 
wild flowering currant and snowberry in the central coastal area of California. 

The small white fly, Trialeurodes diminutis (Penny) (Asterochiton), has a very small, 
smoky white pupa case with a few wax rods on the dorsum and a white wax fringe. It 
infests a low, odorous tarweed known as mountain misery in the western Sierra foothills. 


1 Quaintance and Baker, ‘‘Corrigenda, contents and index, Class. of Aleyrodide.” 
Tech. Ser., 27, Bul. Ent. U. S. Dept. Agr. 1915, p. xi. 
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| The glacial white fly, Trialeurodes glacialis (Bemis) (Aleyrodes), has a yellow or black- 
ish pupa case nearly 1 mm. long, semi-transparent dorsal rods, and a crystalline sub- 
marginal fringe. It is common on wild blackberry, wild clematis, coffee berry, deer 
brush, ninebark, sage, snowberry, and tan oak, throughout Central California. 

Hutchings’ white fly, Trialeurodes hutchingsi (Bemis) (Aleyrodes), has a brownish or 
black pupal case 1.30 mm. long with a conspicuous long, white submarginal fringe and 
a lateral crystalline fringe. It occurs on manzanita in the Sierra Nevada Mountains 
of California. 

The madrona white fly, Trialeurodes madroni (Bemis) (Aleyrodes), has a shining black 
pupal case 1 mm. long, with a lateral white fringe of thread-like filaments nearly as 
wide as the case, arranged evenly or separated in groups of plate-like masses, and the 
dorsum covered with fine, white wax. It occurs on madrona in the coastal region 
of Central California. 

The cottony manzanita white fly, Trialewrodes merlini (Bemis) (Aleyrodes), has a 
pale or dark brown pupa case 1 mm. long, entirely covered with a large mass of white, 
cottony wax. The species often occurs in immense numbers on manzanita bushes 


Fic. 215.—The greenhouse white fly, Trialewrodes vaporariorum (Westw.). Adults, eggs and 
nymphs on underside of a geranium leaf. 


and gives them the appearance of being covered with snow or cotton, or from a dis- 
tance, of being whitewashed. It also occurs on madrona and is common throughout 
the Sierra Nevada Mountains of California. 

The tentacular white fly, Trialewrodes tentaculatus (Bemis) (Aleyrodes), has a yellow, 
or brown pupa case nearly 1 mm. long, which rests upon a high, ventral fringe of white 
wax. The dorsum is covered by separate short, tapering, glossy, white wax rods, some 
of which are much longer than the rest. The adults are yellow with a large, dusky 
spot on each of the front wings. The species is common on wild clematis, wild honey- 
a ninebark, live oak, tan oak, and poison oak, in the San Francisco Bay region, 
California. 


The greenhouse white fly, Trialeurodes vaporariorum (Westwood) (Aley- 
rodes) 1 (Fig. 215), is one of the most common and troublesome species in 
greenhouses and gardens. The eggs are elongated, pale yellowish-green, 
smooth, 0.20 to 0.50 mm. long, and attached by a short, slender pedicel. 
The young are oval, thin, flat, and semitransparent, pale green in color. 
The pupa case is slightly convex.and 0.75 mm. long. The surface is beset 
with short and long transparent wax rods or filaments which serve to 


1H. H. Jewett, Research Bul., 241, Ky. Agr. Exp. Sta. 1922, p. 82. 


330 INSECTS OF WESTERN NORTH AMERICA 


readily distinguish the species. The adults are 1.50 mm. long, with pale | 


yellow bodies and immaculate wings. The species favors warm, moist 
conditions and is often abundant and troublesome in greenhouses and lath- 
houses although it is also common and destructive to many garden plants 
in California. Among the many hosts are ageratum, alfalfa, aster, avocado, 
barberry, bean, begonia, bignonia, blackberry, chrysanthemum, clover, 
coffee berry, coleus, cowpea, cucumber, eggplant, fuchsia, geranium, grape, 
hibiscus, honey locust, black locust, Jerusalem cherry, lantana, lettuce, 
loganberry, lupine, Indian mallow, malva, morning glory, muskmelon, 
nightshade, oxalis, pea, pepper, poison oak, potato, primrose, red bud, rose, 
sage, soybean, strawberry, tobacco, tomato, vetch, watermelon and worm- 
wood. Cyanide fumigation and spraying with soap afford control. 

The grape white fly, Trialeurodes vittatus (Quaintance) (Aleyrodes vittata 
Q.), has a naked, dark brown pupa case nearly 1 mm. long, with a narrow, 


Fie. 216.—Nymphs of the Stanford white fly, Tetralewrodes stanfordi (Bemis), on leaf of the ~ 


coast live oak. 


white marginal fringe. The adults have immaculate, white wings. The . 


immature forms of this species often appear in great numbers on the under- 
sides of the leaves of the European grape and cause serious smutting of the 
fruit and foliage. It has been taken by the writer in the coastal and interior 
valley regions of California. It normally occurs on chapparal. The use 


of a soap spray composed of seven pounds of hard fish oil soap to 100 gallons 
of water proves effective against this fly if applied to the undersides of the — 


leaves. 
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| Wellman’s white fly, Trialewrodes wellmane (Bemis) (Aleyrodes), has a naked, dark 
brown pupal case 0.93 mm. long, without a fringe. It occurs on. the leaves of coffee 
berry in the central coastal region of California. 

The acacia white fly, Tetraleurodes acacie (Quaintance) (Aleyrodes), has a shining 
black pupa case with a short marginal fringe. The dorsum is corrugated and often has 
three longitudinal rows of powdery secretion. It occurs on acacia in Southern and 
Lower California and Mexico, and on coffee berry in the central part of California. 

Dorsey’s white fly, Tetralewrodes dorseyi (Kirkaldy) (Aleyrodes, A. quaintancei Be- 
mis), has a small, naked, shining black pupa case 0.83 mm. long, with a small incon- 
spicuous white fringe. It occurs on redberry in the central coast region of California. 

The laurel white fly, Tetraleurodes errans (Bemis) (Aleyrodes), has a shining black 
pupa case with a conspicuous,. wide, dense fringe of fine, wax rods, the length of which 
ge nearly half the width of the case. The adults are yellow with pure white wings. 
This fly occurs on buckeye, California laurel, and manzanita in the central coast region 
of California. 

Herbert’s white fly, T'etraleurodes herberti Penny, has a shining black pupa case nearly 
1 mm. long with but few inconspicuous dorsal wax rods. It occurs on honey locust in 
Alameda County, California. 

The black aleyrodid, Tetraleurodes nigrans (Bemis) (Aleyrodes), has a dull black 
pupa case nearly 1 mm. long without a conspicuous white fringe. The eggs are dark 
yellow or brown with a very short pedicel. It is a common species throughout Cali- 
fornia occurring on Catalina cherry, Christmas berry, wild clematis, coffee berry, deer 
brush, wild honeysuckle, California laurel, madrona, manzanita, snowberry, white 
sage, and yerba santa. 

The splendid white fly, Tetraleurodes splendens (Bemis) (Aleyrodes), has a shining 
black or dark brown pupa case nearly 1 mm. long, with a narrow, submarginal yellow 
stripe and two wedge-shaped, transparent spots on the cephalic region. The mar- 
ginal fringe is composed of densely laid, long, white wax rods longer than the width 
of the case. The eggs are dark yellow with a long pedicel at one side of the base. The 
species occurs on coffee berry and manzanita throughout California. 

The Stanford white fly, Tetraleurodes standfori (Bemis) (Aleyrodes) (Fig. 216), has 
a shining black pupa case 0.85 mm. long, with a conspicuous white fringe, slightly less 
than half the width of the case. The eggs are yellow and attached by a short pedicel 
at one side of the base. The fly is common and abundant throughout California on 
the coast live oak, and less common on tan oak and coffee berry. 

The bear berry white fly, Tetraleurodes usorum (Cockerell) (Aleyrodes), has a black, 
naked pupa case with a small amount of white wax at the base, but is devoid of a dis- 
tinet fringe. The adults are dark with white wings, each fore wing bearing a dusky 
spot and cloudy area. This species occurs on bear berry in Colorado. 


CHAPTER XXII 
HEMIPTERA (Order) * 
(Hemi, half; pteron, wing) 

Bugs 


The true bugs are mostly large, easily distinguished insects although a 
few are exceedingly small and easily overlooked. They comprise a large 
order characterized by the dissimilar wings, the front pair being composed 
of a thick, coriaceous base and the tips membranous, and are called hemel- 
ytra. The hind wings are membranous (Fig. 217). When the wings are 
folded the membranous tips of the front wings overlap so as to form a 
more or less distinct ‘‘X’’ on the back. The young and the adults of many 


species are wingless. Ocelli are usually present but are absent in many. . 


The antenne are short, particularly in the aquatic forms and concealed 
under the head, whilst in the land forms they are usually long and well 
developed.. The rostrum is short or very long, arises from the front of the 
head, and is held close to the sternum when not in use. A large number 
of bugs are aquatic, living at the bottom or on the surface. A few are 
semi-aquatic, inhabiting the wet margins of streams and pools, while the 
great majority are terrestrial living on plants. The aquatic and semi- 
aquatic forms are practically all predaceous ‘on small animals, chiefly in- 
sects, and while the terrestrial forms are mostly herbivorous, a few are also 


important predators on other insects. As among the Homoptera, feeding 


consists in puncturing and extracting the juices from plants and animals. 
Many bugs emit a powerful, offensive odor as a means for protection and 
are known as stink bugs. There is usually but a single brood annually, but 
there may be two or more. The winter is passed in the adult stage. The 
eggs are most interesting and of most curious forms, often beautifully 
ornamented. 

The young are much like the adults in general appearance and are wing- 
less until nearly mature when the wing pads begin to develop. They are 
commonly called nymphs. 

The natural enemies consist largely of hymenopterous egg parasites, 


1 The members of this order woe formerly grouped in a suborder Heteroptera. 
The author is indebted to E. P. Van Duzee for reading the manuscript of this order. 
ae Heidemann, ‘“‘Eggs of H. emiptera-H eteroptera.”” Proc. Ent. Soc. Wash., 13, 1911, 


p. 

Fr Muir & J.C. Kershaw, “Mouth-parts of Hemiptera.”’ Psyche, 18, 1911, p. 1. 

E. P. Van Duzee, ‘‘Cat. Hemiptera of Am. North of Mexico.” Univ. Cal. Pub. Tech. 
Bul. Ent. 2, 1917. ‘Complete Bibliography. 

H. M. Parshley, ‘ ‘Hemiptera of British Columbia.” Proc. B. C. Ent. Soc., 1921, p. 13. 
“ Hemiptera of Conn.”’ Conn. Geol. and Nat. Hist. Surv., Bul. 34, pp. 383-783, 1923. 
“ Biblio. N. A. Hemiptera-Heteroptera.”’ Anniv. Ser. Smith College, vol. 4; pp. 1-253, 1925. 
(Complete Bibliography.) 
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which are often exceedingly effective, and of insect predators which con- 


sume great numbers of the young. 


Fig. 217.—External anatomy of Hemiptera. A, the box-elder plant bug, Leptocoris trivittatus (Say), with the hemelytron and 


Thorough cleaning 


Control measures are rather difficult and often very unsatisfactory. 
The soap and nicotine sprays and dusts recommended for the plant lice 


are often very effective for destroying the young bugs. 
- out of dead host plants and rubbish in the fall, and clean culture throughout 
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the year are important considerations. Cyanide dust has proven to be a 
very effective insecticide in controlling these insects. 

The order Hemiptera is too large to admit of a thorough discussion. Only 
the more important families and species are included. 


KEY TO FAMILIES 
(Rigs 2h?): 


(After H. M. Parshley, Bul. 34 Conn. Geol. and Nat. Hist. Survey, 
1922, p. 383). 


1. Antenne shorter than the head, generally concealed in cavities between head 
and thorax; metasternal orifices absent 


eae oe 8 ww eve see ees 6 ade 6 me) wl he ieeh wm) 


Antennz as long as or longer than the head, exposed. ...............+-00000+ 8 
2. Ocelli present; littoral species; not over 10 mm. in length.................... 3 

Oéelli absent aquatic species. 2.6 io. an aoe owes tare me lenue ceriece see ee eae 4 
3. Antenne exposed; front legs similar to intermediate,............ Ochteride 


Antenne concealed; front legsraptorial (Toad Bugs) Nerthride or Gelastocoride p.368 


4, Hind tarsi without two distinct claws (except Plea which is less than 3 mm. 
in length); front legs not raptorial in structure; moderate or small in size.... 5 
Hind tarsi with claws; front legs raptorial.................005+-+sseeeesee 
5. Head overlapping thorax dorsally; body flattened above (Water Boatmen) 


Corixide p. 368 
Head inserted in thorax; body convex above (Back Swimmers). Notonectide p. 365 


6. Membrane reticulately veined; large in size... ........... 2. vane emma e 
Membrane without veins; moderate in size (Water Creepers) .. Naucoride p. 366 


7. Apical appendages of abdomen long and slender, not retractile; hind legs not 


flattened’(Water Scorpions) .ha5. 2 Se 2) dene 0 fae eee Nepide p. 366 
Apical appendages of abdomen short and flat, retractile; hind legs distinctly 
flattened, natatorial (Giant Water Bugs)................ Belostomatide p. 366 
8. Head shorter than thorax including scutellum.................00e+eeeeeeees 9 
Head as long as entire thorax, both elongated; body and appendages slender; 
aquatic, length about 11 mm. (Water Measurers) RE RE ic: Hydrometride 
9. Claws of at least the front tarsi distinctly anteapical with terminal tarsal seg- 
ment more or less cleft; aquatic, living on the surface....................- 10 
Claws all apical, last tarsal segment entire; aquatic and terrestrial forms........ ll 


10. Hind femora extending much beyond apex of abdomen; intermediate and hind 
pairs of legs approximated, very distant from front pair; ocelli present, but 
sometimes very obscure; moderate i in size (Water Striders)....... Gerride p. 364 

Hind femora not extending much beyond apex of abdomen; intermediate pair 
of legs about equidistant from front and hind pairs (except in Rhagovelia); 
ocelli obsolete or absent; moderate to minute in size (Veliids)..... Veliide p. 364 


112 Antennss ‘five-segmented «oo 2500 kin sew eee se oe eee ven ye ce oe 12 
Antenne four-segmented, disregarding minute ring segments; (antenniferous 
tubercles of head should not be mistaken for segments)..................-- 
12. First and second segments of antenne thicker than the others; minute in 
AIZCKMELCDILUS) soo 2 aan, oe cate Gees Neogeide or Hebride 
First segment of the antennz thickened, second slender; margin of head carinate 
above insertion of antenne; moderate in size, rarely minute. ......-.. area 32 


13. 


14. 


15. 


16. 


17, 


18. 


19. 


21. 


22. 
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Prosternum with a median longitudinal transversely striated or granulated 
stridulatory groove visible anterior to front coxe, receiving the tip of the ros- 
trum; rostrum three-segmented, short and strong; length not less than5 mm.. 14 

Prosternum without a stridulatory groove; size large or small............... 15 


Terminal segment of antenne thickened, front legs highly modified, stout, rap- 
torial; moderate in size (Ambush Bugs).................. Phymatide p. 354 

Terminal segment of antennz filiform (sometimes faintly divided into numerous 
small parts); front legs usually much like the others, though raptorial in func- 
tion, sometimes somewhat thickened and spinous; large or smal! in size (Assas- 


BibT DOSS Kasey Bugs TeLC.)ici 5.4 vals 's sjorsss Gale wus cose wraps Ss Reduviide p. 355 
Hemelytra closely reticulate in relief, membranous between the reticulations, 

more or less lace-like in appearance, size small.............05 0.000 e eee eeee 16 
Hemelytra not so reticulate, or absent; size large or small............5....... 17 


Juga free, produced before apex of head, longer than tylus; hemelytra with a 

non-reticulate membrane, the rest reticulately punctate; one small species 

Piesmide 

Juga not prominent, not longer than the tylus; head sometimes with dorsal 

anteriorly projecting spines; hemelytra of similar texture throughout, densely 
reticulate; numerous small species (Lacebugs)................. Tingide p. 351 


Pronotum divided into three lobes; head contracted behind the eyes; hemelytra 
wholly membranous, with a few distinct longitudinal and cross veins; very 


MATE AMO GEeAtE LOTMS [S.C ... ete seea via «tied vee e ees Enicocephalide 
Pronotum, head, and hemelytra otherwise constructed....................-. 18 . 
Rostrum really or apparently three-segmented..............0..00cee ee eeeee 19 
Rostrum four-segmented, first segment sometimes short.................005- 23 


Body convex below, flat or slightly concave above; greenish in color; clavus 
membranous, similar in texture to the membrane, the latter without veins, 
corium somewhat thickened; small aquatic predatory species living generally 
on floating vegetation (Mesoveliids)................00 eeu e eae Mesoveliide 

Body usually very thin, flat above and below; when not distinctly flattened 
hemelytra are not constructed as above; color not greenish; terrestrial or 


CSCO WERT. ols Sop oo IG ee ee mee 20 
. Tarsi two-segmented; flattened species of moderate size living under dead 
LEGS (en LESS) ogee a a A a aa Aradide p. 346 
Tarsi three-segmented PRONG Manin oat EMA as Fain ter go GRE EEA SE bc Sel a aco Lecs 21 
COMMS EH AESGION is 3:0. dichotic Shee le ERR Rea ae RO ee 22 
Ocelli absent; hemelytra always much reduced, without membrane; rather 
small parasitic species (Bedbugs)...............:00eeeeee eee Cimicide p. 359 


Hemelytra provided with a cuneus, membrane without long closed cells, some- 
- times without veins; sometimes brachypterous; small in size (Minute Pirate 


Bugs)... ... cot tude DSR e Bai kee ena eer ccre! ima ate Anthocoridz p. 360 
_Hemelytra without a cuneus; membrane with four or five long closed cells; 

moderate or small in size (Shore Bugs)................00005: Saldide p. 365 
; Ocelli POETS eH nue are are 95h SpA ar veh soup! oe ener pauNemmn eieciele Ole nv stehsiarsie alah S78 24 


Ocelli present, except in certain Lygwide which may be distinguished by the 
WORAHOM ANU SUPUCCULC. 4450 seis fa eeik ss ve Re RCpOH RING Alas ols a Mavels ag unaats 26 


. Membrane with two large cells at base from which extend about eight branching 


veins; hemelytra without a cuneus; rather large strong forms (Red Bugs, 
SLAIMETS) 2 eiery tc alrwlalelole «eis AOA ARR eM set Be Vs aR Pyrrhocoride p. 350 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Membrane with one or two small cells at base, very rarely with longitudinal 
veins; cuneus distinct; rather small delicate forms...... bik Avot once 25 


First segment of rostrum longer than broad, extending generally somewhat 
beyond posterior margin of head; membrane with two small cells at base or 
rarely one (ueaf Bugs, Plant: Bugs) 3.4. 20.02). ss. .ues pe eee Miride p. 360 

First segment of rostrum little or not Jonger than broad, extending posteriorly 
not farther than middle of eyes; membrane with one cell... ..Termatophylidz 


Hemelytra without a cuneus, not Mirid-like; size large or small............... 27 
Hemelytra with a cuneus; small Mirid-like forms................ Isometopidz 


Front legs not especially modified for grasping, generally much like the others, 

front femora sometimes thickened and armed with a few teeth; first segment 
of rostrum generally longer than wide................:... wait nei eta aS ee eee 28 

Front legs raptorial, the tibize and usually the femora armed with rows of nu- 

merous closely set spines which interlock when the leg is flexed, front femora 

more or less thickened, the femoral spine sometimes replaced by closely set 

even set; first rostral segment short, moderate in size (Damsel Bugs) 
Nabide p. 358 


Body and appendages not extremely slender, antennz otherwise constructed... 29 
Body and appendages extremely slender, linear; antenne geniculate, biclavate; 
’ eyes distant from base of head; moderate in size (Stilt Bugs)... .Neididz p. 346 


Membrane with numerous more or less anastomosing veins; antenne inserted 
high, usually above a line drawn from the middle of the eye to the anterior 
endof the: biccula....jc..5.0 ge hs cee hess in eine an eee 

Membrane with five usually simple veins; antenne inserted low on the side of 
the head, usually below or on such a line; moderate or small in size, sometimes 
brachypterous:(Chineh Bugs) . 022.) 2-22. tek «1, ss 0 ee ec Lygeide p. 346 


Metasternal orifices distinct, placed farther outward; colors usually dark; 
generally over, 10)mm-: im Jenpth 324). .c 28 ic, bee oe ore eee 

Metasternal orifices generally obsolete, when present placed between inter- 
mediate and hind cox near median line, with two diverging furrows running 
outwards; moderate or small in size (Corizid Bugs) ........ Shean Corizide p. 344 


Head much narrower and shorter than the pronotum; buccule extending pos- 
terior to insertion of antennz; moderate or large in size (Squash Bugs) 
Coreide@ p. 342 
Head much larger proportionally, the part between the eyes wider than the 
scutellum; buccule anterior to insertion of antennz; moderate in size Alydidze 


Scutellum generally large, covering almost the whole of abdomen, usually very 
convex; when scutellum is reduced in size and flattened, tibie are strongly 
SPINOse.. x ioe Seed enact werent ce Sane sales ales geeks ee ee rr 

Scutellum generally moderate in size, more or less narrowed apically; scutellum 
rarely covering most of the abdomen, in which case, in our species, colors are 
bright and contrasting, or there is a prominent tooth just anterior to lateral 
angles of pronotum; tibiz not strongly spinose but sometimes bear very small 
spines or a more or less hair-like vestiture which may have a spinose appear- 
ance; moderate in size (Stink Bugs)....................- Pentatomide p. 337 


Tibie thickly set with long strong dark colored spines; corium narrow, acute 
or rounded apically; moderate in size (Negro Bugs)........... Cydnide p. 337 
Tibiz not strongly spinose; corium broad, obtuse at apex; moderate in size 
(ShieldBulgs) re 2.5 + ORL eRe: oti on ea See ete ee Scutelleride 


SCUTELLERIDZ. Shield Bugs. 


The black-faced shield bug, Homemus eneifrons (Say), is a small, pale or 


dark brown species, 8 mm. long, with a dark face and indefinite or obsolete 


Es 
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darker markings on the dorsum. It commonly occurs in dry grasses and 
is reported in British Columbia, California, Nevada, New Mexico, and 
Colorado. It occurs throughout the United States. 


The bijugate shield bug, Homemus bijugis Uhler, varies from 8to 9 mm. in length 
and is pale brown strongly marked with dark, oblique lines on the dorsum, and often 
has a dark face and a prominent white, posterior median dorsal streak. It occurs on 
grasses, wheat, oats, timothy, alfalfa, and weeds, in the States west of the Mississippi 
River, and is recorded in the west in California, Nevada, Arizona, Utah, Colorado, 
and New Mexico. 

The alternate shield bug, Hurygaster alternatus (Say), is a pale or dark brown species 
9 mm. long, with indefinite or distinct oblique or zigzag darker markings on the dor- 
sum and a regular row of dark marginal spots. It is common in alfalfa, grasses, and 
weeds throughout North America, and is known in the west in British Columbia, Ore- 
gon, California, Nevada, Utah, Montana, Colorado, and New Mexico. 


CYDNIDZ. Negro Bugs, Burrower Bugs. 


The common negro bug, Thyreocoris extensus (Uhler) (Corimelena) (Fig. 218), is a 
very small, shining black bug 3 to 4 mm. long slightly elongated, convex with cream 
or orange line on the sides of the elytra. 
The eggs are pink or orange, elongate, 
rounded on the top, and slightly smaller at 
the base. They are laid single on the leaves. 
This bug occurs on wild tobacco and weeds 
in Oregon, California, Arizona, Utah, Colo- 
rado, New Mexico and attacks tomato in 
California. There are a number of species 
of negro bugs similar to the above which 
must not be confused with it. 


Fic. 218.—The common negro Fig. 219.—The sulcate rough shield bug, 
bug, Thyreocoris extensus Brochymena sulcata Van Duzee. Adult 
(Uhler). : female and egg. 


PENTATOMIDZ. Stink Bugs. 

The rough plant bugs belonging to the genus Brochymena are large, rough 
brown and gray bugs from 12 to 15 mm. long, most often found on shrubs 
and trees, and also occurring on fruit trees. The eggs are pearly. white, 
elongate oval, 1 mm. long, and laid on twigs or leaves in small groups. 
The nymphs and adults are beneficial, being predaceous on caterpillars, 
beetles, and other insects. 8B. affinis Van Duzee occurs on pine and other 
forest trees in Northern California, Washington, and Idaho. B. arborea 
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(Say) is 2 common eastern species ranging into New Mexico, Arizona, and 
Mexico. B. 4-pustulata (Fabr.) (B. annulata Uhler) occurs throughout 
North America and is known in California, Nevada, Utah, Colorado, 
Arizona, and New Mexico. 8B. sulcata Van Duzee (Fig. 219) is the com- 
mon species found in the deciduous fruit orchards of Central and Southern 
California and has often been confused with B. 4-pustulata (Fabr.). The 
adults hibernate on the trees and may be taken throughout the year. B. 
tenebrosa Walker (B. obscura H. 8.) is common on fruit trees in New Mexico 
and also occurs in Texas, Arizona, Colorado, Utah, Nevada, Oregon, and 
California. The egg parasite, Trissolcus euschisti Ashm., has been reared 
from the eggs in New Mexico.! 

The conchuela, Chlorochroa ligata (Say) 2? (Pentatoma), is a large, dark 
olive green bug 15 mm. long, with the tip of the scutellum and a narrow 
marginal border orange or reddish. The eggs are first pale green, turning 
gray or brown as the embryo develops. They are somewhat cylindrical 
in shape, 0.95 x 1.22 mm. in dimensions, and are laid in compact groups on 
the leaves. The nymphs are variable in color from gray to olive brown 
with orange or reddish markings. They are gregarious in habit, living in 
compact colonies. This species is often a serious pest to cotton bolls in 
Texas, but is not known to attack cultivated cotton in either Arizona or 
California, although it is often found on wild cotton in Arizona. Besides 
the wild cotton it also attacks alfalfa, asparagus, and wild mustard in 
Arizona and California, and hemlock and grape elsewhere. The distribu- 
tion includes Mexico, Texas, New Mexico, Arizona, Colorado, Utah, Cali- 
fornia, British Columbia, and probably intervening States. 

Say’s plant bug, Chlorochroa sayi Stal (Fig. 220), is much like the preced- 
ing in size and shape and differs in color by being bright green with minute 
white specks and three small, 

pale or orange spots at the 
base of the scutellum, the tip 
of which is more often whitish 
than orange, and with a nar- 
row yellow or orange margin. 
‘It is often injurious to the 
heads of wheat by destroying 
the developing kernels, and 
also feeds on alfalfa, asparagus, 
beans, cotton, oats, peas, sage, 
sunflower, grasses, and weeds. 
It is a western bug occurring 
in Kansas, Montana, Idaho, 
Utah, Colorado, Nevada, Ari- 
zona, and California. 

The green plant bug, Chloro- 
chroa uhleri Stal, is a bright green species 14 mm. long, with dusky scutellum 
having two small, pale basal spots, and with the basal margins of the front 
wings yellow. Its habits are much like the preceding species and it often 

1T, D. A. Cockerell, Can. Ent., 29, 1897, p. 26. 


2 A. W. Morrill, Bul. 86, Bur. Ent. U. S. Dept. Agr. 1910, p. 23. Also Jour. Econ. 
Ent., 10, 1917, p. 309. 


Fic. 220.—Say’s plant bug, Chlorochroa sayi Sta 
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_seriously injures the heads of standing wheat in the Western States, where 
it is known to occur in Alaska, California, Idaho, Montana, Utah, Colorado, 
and Arizona. The distribution includes much of North America. 

The consperse stink bug, Huschistus conspersus Uhler (Fig. 221), is small, 
12 mm. long, pale brown, covered with small black specks on the dorsum, 
yellow beneath and with red antenne. It is a pest to berries, feeding on 
and destroying the drupelets thereby causing a withering and drying up. 
It has been taken by the writer on blackberry, loganberry, and raspberry, 
and often leaves a very disagreeable odor on the fruit. It occurs in British 
Columbia, Washington, Oregon, and California. EH. euschistoides (Vollen- 
hoven) (E. fissilis Uhler) attacks alfalfa in New Mexico, and has a wide 
range in North America, being known in British Columbia, Montana, and 
Colorado. The brown cotton bug, FE. impictiventris Stal, is a small, dark 
brown species 10 to 12 mm. long which is common on cotton in Arizona.! 
It is also common in Texas, New Mexico, Colorado, Utah, California, © 
Nevada, and British Columbia. LH. servus (Say) also attacks cotton, as 
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Fig. 221.—Hggs of the consperse stink bug, Huschistus conspersus Uhler. (Photo furnished 
by F. J. Spruyt.) 


well as cabbage, corn, coneflower, peach, and blackberry, and occurs 
throughout the Eastern United States and in the west in Texas, New 
Mexico, and Colorado. 


The conspicuous stink bug, Cosmopepla conspicillaris (Dallas), varies from 6 to 8 
mm. in length, is shiny blue-black with a conspicuous but variable orange band across 
the prothorax which often incorporates a pair of black eye-like spots near the middle. 
The tip of the scutellum is lined white and there is also a short white line cutting the 
middle of the orange band. This species is often common on hedge nettle in California. 
It is also known in British Columbia, Washington, Oregon, Nevada, Montana, Utah, 
Colorado, and Mexico. as 

The red-shouldered plant Puig Thyanta custator (Fabr.),? is a bright green bug 8 to 
12 mm. long, usually with a distinct, dark red band across the shoulders, although 
this band may be entirely absent. It is a very common species on grasses, grains, 
flowers, weeds, berries, fruit trees, alfalfa, cotton, cowpeas, corn, oats, and sorghum. 


» 1A. W. Morrill, Jour. Econ. Ent., 10, 1917, p. 309. 
2H. O. Essig, Inj. & Ben. Ins. Calif., 2d ed. 1915, p. 199. 
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The eggs are oval, white, covered with minute bristles and chorial processes around 
the cap. The bug occurs throughout North America and is known in British Columbia, 
Washington, Oregon, California, Nevada, Arizona, Utah, Colorado, New Mexico, 
and Mexico. The small plant bug, 7’. brevis Van Duzee, is a pale green species much 
like the preceding but lacks the red band and is only about half as large. It often occurs 
in great numbers on atriplex in the San Joaquin Valley, California, and according to 
H. H. P. Severin, -has distinct summer flights from the native breeding grounds. It 
also inhabits Nevada, Utah, Idaho, Colorado, Arizona, and Texas. 1’. perditor (Fabr.) 
is bright green, from 6 to 9 mm. long, with sharp-pointed shoulders. It is neotropical 
ranging from Mexico into the Southern States and into New Mexico, Arizona, an 

Southern California. 


The harlequin cabbage bug, Murgantia histrionica (Hahn) ' (M. nigricans 
Ckll.) (Figs. 222, 223), is a beautiful black bug with bright red markings 
on the dorsum. The size varies from 8to 11mm. The eggs are cylindrical, 
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Fig. 222.—Eggs of the harlequin cabbage bug, Murgantia histrionica (Hahn), on cabbage leaf. 


white, with conspicuous black rings and a single, small, black spot, and are 
often likened to miniature, white barrels with black hoops. They are 
arranged in regular or irregular groups almost anywhere on the host plants. 
The nymphs are polished black with white, yellow, orange, and red mark- 
ings. The insect is active in our region throughout the year, the winter 
being passed in the adult stage. During cold weather the adults hide away 
but appear on warm days. In the Southwestern States feeding appears to 
continue throughout the winter as well as the summer. In the northern 
limits there appears to be but a single, uneven, and long-drawn-out brood 
a year, the eggs being laid chiefly during June and July. There are ap- 
parently at least two broods in the warmer sections of New Mexico, Arizona, 
and Southern California. This insect is a serious garden pest, particularly 
to such cruciferous plants as brussels sprouts, cabbage, cauliflower, collards, 

1E. O. Essig, Inj. & Ben. Ins. Calif., 2d ed. 1915, p. 200. Also P. C. Jour. Ent. and 


Zodl., 14, 1922, p. 76. 
F. H. Chittenden, Farmers’ Bul. 1061, U. S. Dept. Agr. 1920. 
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‘kale, kohl-rabi, horseradish, mustard, radish, rape, streptanthus, and cress, 
but it also feeds on asparagus, bean, beet, citrus, cherry, chrysanthemum, 
corn, eggplant, grape, lambsquarters, wild and cultivated lettuce, locust, 
loquat, okra, pigweed, plum, potato, ragweed, rose, squash, and sunflower. 
In Southern California the native food plants are wild mustard and wild 
bladder-pod, while in New Mexico the native host appears to be the 
Colorado honey plant. The distribution embraces Central America, Mexico, 
and the United States, but in the west it occurs only in Colorado, New 
Mexico, Arizona, Nevada, and California, and is rare in the first of these 
States. 
Control measures consist in clean culture, the use of trap crops which 
are destroyed with the insects after they become infested with the adults 
in the spring, and hand-picking in the spring to eliminate the egg-laying 


Fig. 223.—The harlequin cabbage bug, Murgantia histrionica (Hahn), on cabbage leaf. 


females. The use of a soap and nicotine spray as suggested for plant lice 
is often effective in warding off the attacks. 


The green soldier bug, Acrosternum hilaris (Say) (Pentatoma, Nezara),} is large, 14 
to 18 mm. long, bright green, with the entire lateral margin lined yellow, orange, or 
reddish. The three apical, antennal articles are marked with black. This bug is a 
very general feeder on apple, bean, box elder, cabbage, catalpa, corn, cotton, okra, 
dogwood, eggplant, elderberry, linden, maple, mesquite, mustard, orange, pea, peach, 
sand cherry, tomato, and turnip. W. W. Jones reports it as a serious pest to peaches 
in Utah, The distribution embraces much of North America, Central America, and the 
northern part of South America. In the west it is known in California, Arizona, Utah, 
Colorado, and Montana. A. marginatum (P. B.) is a neotropical species ranging from 
South America northward into Texas, New Mexico, Arizona, and California. It punc- 
tures and feeds on the pods of the western red bud. 

The pine bug, Dendrocoris pini Montandon, is pale yellow ochraceous in color and 
from 5 to 6 mm. long. It feeds on the one-leaf pifion pine in California, and also occurs 
in Arizona, Utah, Colorado, and Texas, 


1R. D. Whitemarsh, Bul. 310, Ohio Agr. Exp. Sta. Feb. 1917. 
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The anchorage bug, Stiretrus anchorago (Fabr.), is 8 to9 mm. long, with large scutel- 
lum, and of many variable color patterns from entirely metallic dark blue to greenish 
black or violet marked with orange or red. The nymphs are wholly black or black 
with a large red spot on the dorsum. It is a beneficial predaceous bug which lives in 
bushes and trees, and feeds on caterpillars, larvee of leaf beetles, including the Colorado 


potato beetle, and other insects. Four distinct varieties are recognized by Van Duzee. 


It ranges from Panama to Canada and as far west as New Mexico. 

The bioculate predaceous bug, Perillus bioculatus (Fabr.), is a small bug 9 mm. long; 
the typical form is black with numerous reddish markings on the dorsum, while.the 
variety clanda (Say), is black or brown with white markings on the: dorsum and the 
elytra white with median black lines. It is predaceous on armyworms or cutworms, 
other caterpillars, and the larve of various beetles, and is particularly effective against 
the young of the Colorado potato beetle. It has a wide distribution in North America 
and occurs in practically every State in the west. 

The yellow bug, A pateticus crocatus (Uhler) (Podisus), is a large species 15 mm. long, 
and varying from saffron yellow to pale brown or fawn and often mottled with dark 
metallic green.! The eggs are cylindrical, 1.07 mm. high, white changing to brownish- 
black with whitish markings and a white rim band, top and bottom convex, and rim 
of cap surrounded by incurving spine-like chorial processes which are white tipped 
black. They are usually laid in double rows on twigs of fruit and other trees. This 
is a beneficial bug which feeds extensively on various caterpillars such as cankerworms, 
oak moth, and other smooth caterpillars. It is widely distributed throughout the west, 
being recorded in British Columbia, Washington, Oregon, California, Utah, Colorado, 
and Arizona. A closely related species, A. cynicus (Say), is brown and lays reddish- 
brown eggs each of which have a circle of about 20 short, club-shaped chorial processes 
around the cap. It is generally distributed throughout the United States and Canada, 
and occurs as far west as Arizona and Colorado. It also feeds chiefly on caterpillars. 


The spined predaceous bug, Podisus maculiventris (Say) (P. spinosa 
Dallas), is yellowish or pale brownish, the dorsum entirely covered with 
small black specks, the venter pale with a conspicuous black spot in the 
anal region, and the wing membranes with a short, black line near the 
apices which extend beyond the tip of the body. The shoulders are sharply 
pointed. There is a conspicuous spine on the underside of the middle of 
the front tibia. The length variesfrom 10to 12mm. The eggs are metallic 
bronzy black, 1.4 mm. long, with about 14 chorial processes around the 
cap. They are laid in masses of from 8 to 30 or more. This very beneficial 
predaceous bug has a wide distribution throughout North America and 


occurs in all of the western area. It feeds on many kinds of harmful insects | 


but chiefly on the smooth caterpillars of butterflies, cankerworms, Cali- 
fornia oak moth, and cutworms. It does not, however, confine its attacks 
to injurious insects alone but also devours the larve and adults of ladybird 
beetles, lacewings, and is also. cannibalistic. Je 


COREIDZ. Squash Bugs. 

The leaf-footed plant bugs belonging to the genus Leptoglossus ? are usu- 
ally medium-sized or large bugs, nearly flat on the back, and often with char- 
acteristic leaf-like enlargements on the hind tibia. They are plant feeders 
and at times quite destructive. The most destructive species is the chincha 
or western leaf-footed plant bug, L. zonatus (Dallas) (Anisoscelis). The 
adults average about 20 mm. in length, and are of a uniform brown with 
two yellow spots on the prothorax, an irregular narrow band across the 
middle of the hemelytra and yellow lines on the margins of the abdomen 


1W. Downes, Proc. B. C. Ent. Soc., 1920, p. 21. ak 
* E. H. Gibson, Key to Species. Psyche, 24, pp. 69-73, 1917. 
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and the leaf-like enlargements of the hind tibie. The nymphs are bright 
red and black. This species ranges from Central America through Mexico 
and Lower California into Arizona and Southern California. In Arizona 
its favorite food appears to be the fruit of the pomegranate, although it 
also feeds on and injures the bolls of cotton,! the fruit of young green 
oranges and green and ripe peaches. It is thought to spread the heart rot 
disease of pomegranates. -In Lower California it has been found injurious 
to cotton, dates, limes, oranges, and watermelons.” It has been taken only 
on cotton in Southern California, but is likely to become of importance 
in developing fruit sections of the Imperial Valley. ZL. phyllopus (Linn.) 
is considerably smaller than the preceding, being about 18 mm. long and 
also more slender. The yellow cross line is more even and narrower. It 
has been found to feed on the bolls of cotton and on dock, thistles, and 
yucco in Arizona. It ranges from South America into the Southern and 
Eastern States as far north as New York, and into Arizona in the west. 
L. clypealis Heidemann is 16 to 20 mm. long, yellowish brown covered 
with short, golden hairs and distinguished by the head terminating in a 
stout spine. It is a western species known in Oregon, California, Utah, 
Colorado, Arizona, and New Mexico, and is abundant in yucca flowers in 
the spring. L. occidentalis Heidemann is 16 to 18 mm. long, reddish- 
brown, densely pubescent with a yellow zigzag line across the hemelytra 
much like L. zonatus (Dallas). It is also western, occurring in British 
Columbia, Washington, Oregon, California, Idaho, Nevada, and Colorado. 


The bugs belonging to the genus Narnia are not greatly different from the leaf-footed 
bugs. They are often quite destructive to various species of cactus. N. femorata Stal, 
is often abundant on and destructive to the fruits of Opuntia and Cereus in Texas, 
Mexico, New Mexico, Arizona, and Southern California. N. inornata Distant feeds 
on the joints of Opuntia in Southern California and Mexico. N. pallidicornis Stal is often 
very Abiind dant on Opuntia in, Mexico, Texas, Arizona, and California: N. snowi Van 
Duzee occurs on the joints of Opuntia in New Mexico and Arizona, WN. wilsoni Van . 
Duzee is common on melon or nigger-head cactus in Arizona and Southern California. 

The cactus joint bug, Chelinidea tabulata (Burmeister), is a robust species, flat on 
the dorsum, varying in color from yellow to reddish brown, dark olive green or nearly 
black, with’ parts of the head, prothorax, legs, and wing membranes darker brown or 
blackish. The length is 12 to 15mm. The eggs are elepticel dark brown mottled 
with whitish exudation, with finely punctured surface, and 1 mm. in length. They are 
laid in rows of from 12 to 50 on the cactus spines. The nymphs are brownish or dusky 
with pale green or reddish abdomen. The bugs are nocturnal, often congregating in 
large numbers on the joints of cactus and causing yellowing, withering, and gradual 
death of the plants. The species occurs in the arid regions of Texas, ‘New Mexico, 
Colorado, Arizona, and Southern California. _C. vittiger Uhler very greatly resembles 
the former in size, color, and habits. It occurs in various parts of Mexico and the United 
States, and in the following Western States: New Mexico, Colorado, Utah, Idaho, Ari- 
zona, and California. It feeds on cactus, often in company with the former species. 

The clematis bug, Ficana apicalis (Dallas) (Gonocerus), greatly resembles a minia- 
ture squash bug, averaging bok 13 mm. in length. It inhabits Mexico, Arizona, 
California, and Colorado, and feeds on wild ‘clematis. 


The squash bug, Anasa tristis (De Geer) (Cimezx)* (Fig. 224), is a common 
destructive species throughout Central and North America. The adults 


1A, W. Morrill, Jour, Econ. Ent. 10, Me p. 310. 

Ry Forbes, Ent., News, 16, 1905, 

3H. O. Essig, Inj. & Ben. Ins. ’Cal., oY ed 1915, p . 203. 

ee F. . enden “The Common Squash Bug? Cire. 39, 2d ser. Bur. Ent. U. S. 
ne gr 

_ D.G. Tower, ‘Mouth Parts of the Squash Bug.” Psyche, 21, 1914, p. 99, 
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are pale or dark grayish brown on the dorsum and paler beneath, the 


protruding margins of the abdomen are orange or alternately striped 
orange and brown. The length averages 16 mm. The young are pale 
green with pinkish appendages, and often covered with a whitish powder. 
As they mature the appendages and thorax assume a blackish hue, while 
the abdomen becomes pale grayish brown.: The eggs are somewhat three- 
sided, 1 mm. in diameter, pale or dark, shining brown, and laid singly or 


in masses of from 15 to 40 on the — 


leaves and stems of the plants. 
The young and adults are very 
destructive feeders on cucur- 
bitaceous plants, particularly 
gourds, squash, melons, and 
pumpkins, and are often re- 
sponsible for the complete de- 
struction of the vines. This bug 
is also apparently a carrier of 
the vine wilt disease, Bacillus 
trachecphilis E. F. Smith.t In 
the west this species is a pest 
in New Mexico, Arizona, Colo- 
rado, California, and probably 
has a wider distribution. The 
western specimens ‘are some- 
what different in color from the 
eastern, but otherwise they are 
the same. The eggs are at- 
; tacked by a number of para- 
- Fie. 224.—The squash bug, Anasa tristis (De Geer). sites.2, Control measures consist 

in clearing up and burning all 
refuse in the fields in late fall after harvest, clean culture, handpicking 
adults in the spring, dusting with cyanide dust; and spraying to kill the 
young with nicotine and soap as recommended for plant lice. 


Andrew’s squash bug, Anasa andrewsi (Guerin) (Coreus), is a neotropical species 
likely to be confused with the squash bug. Its food plants and habits are much the 
same. The color varies from yellowish brown to almost black and it is from 10 to 15 
mm. in length. It ranges from Central America through Mexico into the Southern 
States and New Mexico. 


CORIZIDZ. Corizid Bugs. 

The reflex plant bug, Harmostes reflerulus (Say), is variable in size and color. The 
length varies from 6 to 9 mm. and the color from yellow to green, and to almost bright 
red with paler or bright yellow markings. It is common in meadows, clover, and al- 
falfa fields, and is abundant throughout the United States. In the Western States it 
occurs in Colorado, Utah, Idaho, New Mexico, Arizona, and California. 

The small bugs of the genus Corizus are common under the bark of trees where they 
hibernate in winter, and are often abundant in pastures, meadows, grass lands, and 
gardens during the summer. They frequently enter houses during the fall and winter. 


1J. B.S. Norton, Jour. Econ. Ent., 4, 1911, p. 272. 
2L. O. Howard, Proc. Ent. Soc. Wash., 1, 1888, p. 129. . 
A. A. Girault, Ent. News, 15, 1904, p. 337. 
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‘The variable grass bug, Corizus crassicornis (Linn.) (Cimez), is variable in size and color, 
so much:so that no less than nine varieties are recognized. The average length is about 
8 mm., and the color varies from a dark gray to a reddish brown, with the wing mem- 
brane noticeably whitish. It is a neotropical species ranging from Mexico to Canada. 
In the west it is often abundant in the grassy fields and is known in practically every 
State. The hyaline grass bug, C. hyalinus (Fabr.), is considerably smaller than the 
former being about 6 mm. long, pale or dark gray with reddish antenne, legs, and wing 
veins. Five varieties are recognized in America and many others in Europe. It is 
common in grasses and feeds on alfalfa, barley, clover, evening primrose, lettuce, tomato, 
flowers, and weeds. This cosmopolitan species occurs in Europe, Asia, Africa, North 
and South America, and is known in Colorado, New Mexico, Arizona, Utah, Nevada, 
and California in the west. C. scutatus (Stal) is a reddish gray species, robust, 8 mm, 
long, which has been found in great numbers and injurious to garden plants in the San 
Francisco Bay region, California. It also occurs in Oregon, Utah, and Wyoming. C. 
validus Uhler is yellow or amber in color and 8 mm. long. It has been observed feeding 
on cotton bolls in Arizona, and also occurs in Colorado, Wyoming, Utah, and California. 
It is thought to bite humans in Southern California. 


_ The box elder bug, Leptocoris trivittatus (Say) (Lygeus) * (Figs. 217, 225), 
is a rather flat, elongated species varying from 10 to 14 mm. in length and 


Fia. 225.—The box elder bug, Leptocoris trivittatus (Say). 


from gray-brown to black with conspicuous red lines on the pronotum and 
hemelytra. The body is bright red with black head, black lateral markings, 
and black antennz and legs. The red markings on the dorsum of the Rocky 
Mountain and eastern specimens are much more pronounced than on the 
extreme western forms. The young bugs are bright red and become marked 
with black when about half grown. The minute red eggs are laid in the 
cracks of the bark of the box elder trees in the spring by the hibernating 
adult females. The nymphs and adults normally feed on the foliage of the 
box elder and maples, but also often feed on the young, developing fruit of 
apples, cherries, grapes, peaches, and plums. The punctures cause dimples 
and deformations of the fruit, often entailing considerable loss in this way 
to the fruit growers. The adults hibernate about buildings and in hollow. 


1A. W. Morrill, 8th Ann. Rept., Ariz, Com. Agr. & Hort. 1916, p. 49. 
2H. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 204. 
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trees or other sheltered places, and often appear in immense swarms on 
sunny winter days on the trees and may invade residences much to the 
terror and dismay of the occupants. The species is strictly western, rang- 
ing from Kansas and Missouri to the Pacific Ocean and known in the west 
in Montana, Colorado, Utah, Arizona, New Mexico, California, Mexico, 
and Lower California. It probably has a greater western distribution. 
Control is best effected by destroying the hibernating adults when they 
appear in sufficient numbers. Spraying with a strong miscible oil spray 
or with kerosene readily kills all that are reached. 


ARADIDA. Flat Bugs. 


The members of this family are rather small oval, dark colored bugs whieh are ex- 
ceedingly flat and are often mistaken for bedbugs. They normally live in the cracks 
and crevices or under the bark of living and dead 
trees and are predaceous in habits. Some feed on 
the branches of living trees. Because of their ob- 
scurity they are little known. Aradus fuscomaculatus 
Stal and A. coarctatus Heidemann range along the 
Pacific Coast from British Columbia through Cali- 
fornia; A. behrenst Bergroth occurs in Oregon, Cali- 
fornia, and Nevada; A. duzeet Bergroth in California, 
Colorado, and Eastern States; A. hubbardi Heidemann 
and A. debilis Uhler, a large brown species, through- 
out the west from the Rocky Mountains to the Pacific 
Ocean, and from British Columbia to Mexico; A. 
lugubris Fallén throughout North America and is 
common in the west. Mezira mesta Stal (Fig. 226) is 
a dull black form known in British Columbia, Wyom- 
ing, California, and Arizona. 


NEIDIDE (Berytide). Stilt Bugs. 

The mutic stilt bug, Neides muticus (Say) (Berytus), 
is a very slender, brown species with long, a ag 
legs and antenne. It formerly was supposed to 
plant feeder, but is now known to be predaceous on 
leafhoppers including the sugar beet leafhopper and 
other small insects. It occurs throughout North 
America and is known in most of the Western States 
: from: sa Pp rae to Lower Ca ye 

: : e spined stilt bug, Jalysws spinosus (Sa: S 

Fia. 226.—The flat bug, Mezira ty), is a very slender, pale brow Hinan eG ier she 

meesta Stal. 6 mm. long, with longer, slender legs and knobbe 

antenne. It is a plant feeder and prefers solanums, 

particularly tomatoes, potatoes, and horse nettle. It punctures the stems and ovaries 

of tomato plants causing the flowers and young fruit to dry up or to fall, much as does 

the late blight of tomato. The true form is eastern in distribution ranging west as far 

as Colorado. The variety wickhami Van Duzee is the western representative found in 
Oregon, California, Arizona, and Utah. 


LYGAIDZ.! Chinch Bugs, Plant Bugs. 

The spotted milkweed bug, Oncopeltus fasciatus (Dallas) (Lygeus) (Fig. 
227), is a beautiful medium-sized bug rather slender, varying from 10 to 
15 mm. in length, orange or bright red with three large black areas on the 
dorsum and black spots on the underside. The antenns, rostrum, legs, 
and wing membranes are also black. The young are bright red with black 
. appendages. The small, elongated eggs are bright red and have three 


1H. G. Barber, “Synoptic Keys to the Lygeide of the U.S.” Psyche, 24, 1917, p. 128. 
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down-curving chorial processes near the tip. The species feeds and breeds 
on various species of milkweed (Asclepias) and often becomes very abun- 
dant. Adults hibernate on trees and around buildings and often appear 
in great numbers on warm winter days much like the box elder bug. No 
damage to cultivated crops is yet ascribed to it, although it has been. ob- 
served on many forage and garden plants. It ranges from Brazil to Canada, 


gees 


milkweed 
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Fia. 227.—The spotted bug, Oncopeltus fasciatus (Dallas). 


but is reported in the west only in California and Arizona. It probably 
occurs in some of the neighboring States as well. 


The common milkweed bug, Lygeus reclivatus Say (Fig. 228), is smaller than the pre- 
ceding, averaging from 9 to 11 mm. in length. The head, thorax, appendages, and 
spots on the abdomen are velvety gray-black, while the abdomen and marks on the 

orsum are bright red. The wing membranes are black with white margins, white basal, 
and two characteristic median white spots. The nymphs are red and black. Like the 
former, this bug feeds on various species of milkweed (Asclepias), and though hibernating 
-adults are often observed in large numbers it has no economic importance. It ranges 
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from Central America northward to Canada and is common throughout the Western — 


States. L. truculentus Stal is almost identical with the preceding but has all of the 


colors very much dulled and faded. It occurs in California. JL. kalmi Stal lacks only ~ 


the two white spots in the wing membranes and has much the same distribution as L. 
reclivatus Say. L. bicrucis Say is 8 mm. long, bright red with black head, rostrum, 
antennz, prothorax, legs, scutellum, and wing membranes. The membranes may be 
spotted white. The venter of the thorax is yellowish with black markings and the ab- 
domen is bright red with small black specks. The bright red markings on the hem- 


elytra are bordered. on the inside with yellow. Narrow frontal and median yellow lines * 


also occur on the dorsum of the black prothorax. This species occurs on California 
sage in California, but is a common bug from Mexico to Canada and throughout the 
west. 


The false chinch bug, Nysius erice (Schilling) (Heterogaster, N. angustatus 
Uhler)' (Fig. 229), is a small, light or dark gray species, 3 to 4 mm. long. 
The nymphs are pale gray with reddish brown abdomen and match the 


Fie. 228.—The common milkweed r 
bug, Lygeus reclivatus Say. (Af- Fia. 229.—The false chinch bug, 
ter Woodworth.) Nysius erice (Schilling). 


dry weeds and soil to a remarkable degree. This very interesting and often 
destructive species normally breeds and feeds in the native grasslands 
where it multiplies in countless numbers. In the late summer and fall of 
the year, September and October, and again in the spring, May and June, 
the wingless nymphs swarm from the dry grasslands into the adjoining 
cultivated areas and infest all green and growing plants and soon do great 
damage. Maturity is soon reached after the spring swarming and the eggs 


are laid in cracks in the soil or on grasses, weeds, and so forth, during the © 


entire summer from May to October, there being from four to seven broods 
a year. The winter is passed in the egg, nymph, and adult stages, but in 
the west the nymphal stage greatly predominates. The most serious injury 
occurs in the warmer and dryer regions where summer crops are produced 
by irrigation. Alfalfa, clover, grains, grasses, and other forage crops, truck 
crops, sugar beets, cotton, grapevines, fruit trees and young fruit, berries, 


1H. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 207. 
F. B. Milliken, Jour. Agr. Research, 13, 1918, p. 571. 
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native flowers, and weeds are commonly infested.and often destroyed. The 
bug has a wide distribution throughout North America and is common in 
Washington, Idaho, Oregon, California, Nevada, Utah, Montana, Colorado, 
Arizona, and New Mexico. Two varieties, minutus Uhler, a small form and 
niger Baker, a darker form, are recognized. Control measures consist in 
burning over or cultivating the adjoining grasslands and pastures, in 
frequently cultivating the invaded areas when the nymphs are swarming 
over the land, flooding or thorough irrigation where possible, and the free 
use of nicotine and soap sprays as recommended for aphis, or dusting with 
a 25% calcium cyanide. 


The California false chinch bug, Nysius californicus Stal, is a very much longer species 
5 to 6 mm. long, and more robust, but of the same pale gray color. It occurs in grasses 
and weeds, but rarely injures field, forage, and truck crops. It occurs throughout 
the west. A variety, alabamensis Baker, which is smaller and darker inhabits the 
Southern and Eastern States. é 


The chinch bug, Blissus leucopterus (Say) (Lygeus),' is the most famous 
member of the entire order because of the serious injury it causes to the 
wheat crop of North America. The adults are small, only 3 to 4 mm. long, 
rather slender, black, with the base of the antennz and the legs reddish or 
yellowish brown. The wings may be very greatly abbreviated, covering 
only the base of the abdomen, in which case they are brown with white 
tips, or the wings may extend to the tip of the abdomen and be entirely 
white with a few basal brown lines and two median marginal brown spots. 
The nymphs are pale and dark brown with the abdomen dark reddish with 
dark spots, there being four instars of varying colors. The tiny eggs are 
elongate, oval, slightly curved, pointed at one end and blunt at the other, 
less than 1 mm. long, whitish when just laid and changing to amber and 
dark red before hatching. The winter is passed in the egg, nymphal, and 
adult stages in the warmer sections, but where the winters are hard only 
adults and a very small percentage of nymphs survive. These secrete 
themselves in thick grasses or under weeds and litter which are available. 
The eggs are laid in the soil or glued to the roots, stems, and leaves of grasses 
and grains; from 100 to 200 are laid by a single female. They hatch in from 
10 to 30 days and the young mature in from two to three months. There 
are two generations annually. The fully winged adults are able to fly long 
distances; the short-winged forms and nymphs crawl, but move rapidly 
when food becomes scarce. The bugs injure the growing grain by sucking 
the juices and causing a withering and drying up of the plants. Where 
enormous numbers are present the entire crop may be ruined. The chief 
injury is to wheat, barley, rye, corn, and sorghum, but oats, grasses, millet, 
and similar crops are also attacked. 

The greatest injury by the chinch bug is in the middle wheat-growing 
States and northward into Canada. It crosses the Rocky Mountains into 
Montana, Wyoming, Colorado,,Oregon, Washington, Arizona, and New 


1F. M. Webster, Bul. 15 n. s. Div. Ent. U. S. Dept. Agr. 1898. Bul. 69 Bur. Ent. 
Uz. - pepe: Agr. 1907. Farmers’ Bul. 657, U.S. Dept. Agr. 1915. 
A. Cockerell, Bul. 35, N. Mex. Aer. Exp. Sta. 1900. 
T p. ‘Headlee, Bul. 191, Kan. Agr. Exp. Sta. 1913. 
E. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 208. 
J. R. Parker, Jour. Econ. Ent., 12 1920, p. 318. 
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Mexico, and has been known in various parts of California since 1885. Its 
role in the west is entirely different from that east of the Rocky Mountains, 


for while it is often present it is seldom sufficiently abundant to cause: 


serious damage. By far the most important natural enemy in the east is 
the chinch bug fungus, Beawveria (Sporotrichum) globulifera (Speg.) Picard., 
which kills both immature and adult bugs, but as it thrives only in cool, 
wet seasons, it cannot be relied upon every year. The egg parasite, Humi- 
crosoma benefica Gahan, is reported from Kansas. Predaceous bugs, 
beetles, and chrysopids also prey on the nymphs and adults. Control 
measures consist in destroying hibernating bugs by plowing or rolling the 
stubble after harvest, burning grasses, brush, weeds, and rubbish about 
fields and along fences and creeks in the late fall and winter, the use of 
trap crops which are destroyed with the bugs, immune crops in rotations, 
and the chinch bug fungus referred 
to above. 

The western chinch bug, Blissus 
occiduus Barber,? is black, 3 mm. 
long, with short hemelytra and gen- 
erally smaller than the typical west- 
ern form of the chinch bug. It is re- 
ported in British Columbia, Colorado, 
and New Mexico. 


The big-eyed bugs of the genus Geocoris 
are usually common in the grain and alfalfa 
fields. They are small, 3 to 4 mm. long, 
with head, thorax, and abdomen of the same 
width, and large compound eyes. G. bulla- 

a ee ¥ tus (Say) is common about the roots of 

2 k grasses and weeds in California, Utah, and 

Fic. 230.—The big-eyed bug, Geocoris Colorado (U.S.). G. pallens Stal (Fig. 203) 

pallens Stal. is common in the alfalfa and sugar beet fields 

of California and occurs also in Arizona, 

New Mexico, Colorado, and Utah (U.S.). Dr. H. H. P. Severin has observed it feeding 

on Hutettix tenellus (Baker) in California. The two varieties, decoratus Uhler and 

solutus Montandon, are recognized. G. punctipes (Say) is also common on alfalfa in 
California, Arizona, New Mexico, and Colorado (U. S.). 


PYRRHOCORIDE. Red Bugs, Stainers. t 

The bordered plant bug, Huryophthalmus convivus (Stal) (Largus) (Fig. 231), is a 
common, conspicuous bug in the Western States. It is large, 12 to 15 mm. long, the 
males being much narrower than the females. The body, antennz and legs are black; 
the basal joint of the antenne and the coxe, trochanters and bases of the femora of 
the legs are red. The tip of the abdomen is brownish red. The dorsum is black; the 
posterior and basal lateral margins of the prothorax, the margins and numerous fine 
specks of the hemelytra are orange. The nymphs are broadly oval or nearly circular, 
convex, and bright metallic blue with a conspicuous red spot at the base of the abdo- 
men. ‘This bug is often very numerous on berry plants in the spring and summer, and 
punctures and feeds on the drupelets causing them to shrivel and dry up. The injury 
is chiefly to blackberries, loganberries, and strawberries. The writer has observed 
great numbers of the young and adults on lupine and other plants. The adults hiber- 
nate and are often common on warm winter days taking a sum bath. The species extends 
from Mexico into California and is common as far north as the San Franciseo Bay 
region. H. succinctus (Linn.) (Cimezx), is much like the preceding but lacks the fine 


1J. W. McColloch, Jour. Econ. Ent., 7, 1914, p. 219. : 
2H. G. Barber, Bul. Brooklyn Ent. Soc., 13, 1918, p. 36. 
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range specks on the Stes It is primarily an eastern species known in Colorado and 
rizona in the west, and has often been confused with the other species. The hosts 
iclude cotton, nightshade, and mesquite. JH. cinctus (Herrich-Scheffer) (Largus) is 
quch paler than either of the preceding, varying from pale ochre to orange brown, 
ith the wing membranes whitish or pale brown instead of black, and is more slender. 
t has a wide distribution ranging from Central America through Mexico, New Mexico, 
rizona, Colorado, California, Nevada, and Oregon. The egg parasite, Hadronotus 


Fig. 231.—The bordered plant bug, Euryophthalmus convivus (Stal). Adult and nymph. 


rgi Ashmead, was probably reared from this species in Southern California rather 
han from E.. succinctus (Linn.), as reported.! 


The Arizona cotton stainer, Dysdercus albidiventris Stal, is 9 to 11.5 mm. 
ong, colored a brilliant black, with red marks on head and shoulders, and 
rellowish hemelytra with 2 large black spots near the middle. In the 
yymphs red predominates. According to A. W. Morrill? this bug feeds on 
mmature cotton bolls causing stained lint in the mature fibre. It is some- 
imes a serious pest in Arizona, and also attacks cotton in Imperial County, 
Jalifornia, and in Texas and Mexico. D.mimus (Say) is black dorsally 
vith red on head and shoulders of the prothorax, and a pale yellowish 
narginal line on the sides. It occurs in Mexico, Texas, New Mexico, 
\rizona, California, and Florida. 


TINGIDA.® Lacebugs, Tingids. 
The members of this family are small, flat, oval or rectangular with 
eticulated surface often lace-like in appearance. The head is frequently 


1 Insect Life, 4, 1891, p. 124. 
2 Bul. 87, Ariz. Agr. Exp. Sta. 1918. 
§ For spelling of family name see Science 56, 1922, pp. 334, 603, 754. 
P. R. Uhler, “ Hemiptera of Lower Cal.’ Proc. Cal. Acad. Sci. "'Ser., 2, 4, 1894, p. 278. 
H. Osborn and C. J J. Drake, “ Tingitoidea of Ohio.” Ohio State Univ. Bul. 20, No 
35, Bul. 8, Ohio. Biol. Sury. 1916, p. 217. Also Ohio Jour. Sct., 17, 1917, pp. 9, 295. 
Cry, Drake, “N, A. Species of Monanthia.” Bul. Brooklyn "Ent. Soc., 12, 1917, p. 49. 
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hidden beneath a large hood on the front of the greatly modified pronotum 
which also projects beyond the sides of the body. The abdomen is com- 


pletely hidden by the wide, flat, lace-like hemelytra which are often trans- | 


parent. The nymphs do not resemble the adults, being much darker and 
often covered with long body spines. All stages are plant feeders, usually 
occurring on the undersides of the leaves and producing quantities of small, 
dark pellets of excrement. They normally infest native plants, though 
occasionally they attack cultivated crops and ornamental shrubs and 
trees, but are seldom present in sufficient numbers to warrant control 
measures. 


The apple lacebug, Corythucha celata Uhler, is 3.5 mm. long, translucent whitish, 
with the legs and rostrum reddish, the antenne dusky, and the body black. The native 

host is unknown, but it has been taken 
on apple in California. It ranges also 
into Lower California. 

The sycamore lacebug, Corythucha 
ciliata (Say) (Tingis) is readily distin- 
guished by its whitish color above and 
dark color beneath, and is 3.75 mm. long. 
This is the common tingid on many 
species of sycamores throughout North 
America, chiefly east of the Rocky Moun- 
tains, where it also occurs on ash, hickory, 
and paper mulberry. The western limits 
of distribution include Colorado and New 
Mexico. Aspray composed of 6 pounds 
of whale oil soap. 1 pint of 40 per cent 
nicotine sulfate, and 100 gallons of water 
kills the young. The adults hibernate 
under the bark of the trees in winter 
and many can be reached with a dormant 
oil spray. 

The western sycamore lacebug, Cory- 
thucha confraterna Gibson (Fig. 232), has 
often been mistaken as the western form 
of C. ciliata (Say), until set aside as a 
new species by E. H. Gibson.! It differs 
in having a white dorsum with many pale 
brown markings and is of smaller size, 
being but 3 mm. long. It occurs abun- 
dantly on the lower sides of the leaves of 
native and introduced sycamores in Cali- 
fornia,- Arizona, and Mexico. : 

The cactus tingid, Corythucha decens 
(Stal) (Tingis), is 3 mm. long, yellow with 
brown band across apex and hemelytra and a median marginal brown spot on the lat- 
ter. It ranges from Central America into Arizona and California, and feeds on the 
joints of cactus. 


Fig. 232.—The western sycamore lacebug, 
Corythucha confraterna Gibson. 


“N. A. Species of Teleonemia.”’ Ohio Jour. Sci., 18, 1918, p.323. ‘New N. A. Tingide.” 


Ohio Jour. Sci., 17, 1917, p. 213; 19, 1919, p. 417; 20, 1920, p. 49. 

W. L. MeAtee, ‘‘Key to Nearctic Species of Leptoypha and Leptostyla.” Bul. Brook- 
lyn Ent. Soc., 12, 1917, p. 55. 

E. P. Van Duzee, “Cat. Hemiptera N. A.” Univ. Cal. Pub. Tech. Bul. Ent., 2, 1917, 

. 209. 
: E. H. Gibson, “The Genus Corythucha.” Trans. Am. Ent. Soc., 44, 1918, p. 69. “The 
Genus Gargaphia.” Trans. Am. Ent. Soc., 45, 1919, p. 187. 

1 Trans. Am. Ent. Soc., 44, 1918, p. 102. 
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_ The distinct lacebug, Corythucha distincta Osborn and Drake, is 4 by 2.41 mm., black, 
beneath, and dorsum yellowish gray with numerous reddish brown markings. It is a 
common western species known in Montana, Wyoming, Colorado, Utah, Washington, 
and California. It occurs on balsam root, beans, corn, lettuce, lupine, parsnip, squash, 
Canada thistle, turnip, and many native weeds. ’ 

The yerba santa lacebug, Corythucha eriodictyone Osborn and Drake, is 3.2 by 1.8 
mm., black, and dorsum yellowish with brown and dusky markings. It commonly 
occurs on yerba santa in California. 

The corn lacebug, Corythucha essigi Drake, is 2.8 by 1.5 mm., body black with the 
pronotum and hemelytra transparently white with very faint dark markings. This 
species has been taken on corn in Nevada County, California, but is not a pest. The 
native host has not been observed. # 

The prairie sunflower tingid, Corythucha pura Gibson, is 3.8 by 2.5mm., body black, 
pale brown legs, pronotum and hemelytra transparent and without markings. It 
occurs on prairie sunflower in British Columbia and Washington. 

The California Christmas berry tingid, Corythucha incurvata Uhler,! is 3.3 by 2.9 
mm., body black, dorsum yellowish brown, due to brownish pronotum and faint brown 
band across apex, and a small brown spot at each front marginal angle of the hemelytra. 

The nymphs are dirty brown in color and entirely beset with short, stout spines. The 
eggs are shiny white, oval, 0.30 mm. long, with one end larger. The bases are inserted 
in a slit on the undersides of the leaves and the whole is covered with a brown sticky 
cement forming a cone-shaped mass over each egg. The nymphs and adults are often 
very abundant on the undersides of the leaves of the California Christmas berry and 
produce quantities of honeydew-like excrement which is covered with a black smut 
fungus. There are several broods a year, the adults hibernating under bark and leaves. 
Serious injury often results from the attacks which are only occasional. The species 
is limited to the range of the host in California and Arizona. Two other species, C. 
heteromeiecola Drake and C. bullata Van Duzee,? also occur on the same host in California. 
The former has a shorter, and the latter a higher hood than C. incurvata Uhler. 

The walnut tingid, Corythucha juglandis (Fitch) (Tingis), varies from 3.3 to 3.8 mm. 
in length, and from 2 to 2.3 mm. in width. The dorsum is yellow or pale brown, there 
being a distinct median, longitudinal, as well as an apical, brown band across the 
hemelytra. It feeds on walnut, butternut, basswood, and lincen, and is recorded from 
British Columbia, Washington, Oregon, and Idaho in the west. 

The goldenrod tingid, Corythucha marmorata (Uhler), is 3.2 by 1.8 mm., body black, 
antennze and legs yellow, dorsum pale whitish with fine brown spots and four trans- 
verse brown lines on the hemelytra. It is a common eastern species on goldenrod, aster, 

chrysanthemum and related plants, and ranges west into Colorado, New Mexico, and 
California. It is frequently found in greenhouses. 

The ceanothus tingid, Corythucha obliqua Osborn and Drake, is 3.45 by 1.44 mm., 
black body, dark brown hood and pale hemelytra with many small brown specks, 
transverse basal and apical brown band. It is common on ceanothus in the Sierra 
foothills of California and also occurs in Oregon and Idaho. 

The choke cherry tingid, Corythucha padi Drake, is 3.8 by 2.4 mm., body black, legs 

_ and antenns amber, dorsum whitish with fine brown specks and a dorsal and basal 
transverse brown band. It infests the leaves of the western choke cherry and is known 
to occur in British Columbia, Montana, Washington, and Oregon. 

The alder lacebug, Corythucha pergandei Heidemann, is about 3 by 1.7 mm.,, body 
black, pale above with pale brown band across base and apex of hemelytra. It com- 
monly infests alder but also occurs on crabapple, elm, sweet birch, and hazel in the 
gaunt States. The known western limits include New Mexico, Arizona, and Cali- 
ornia. 

The weste-n willow tingid, Corythucha salicata Gibson, is 3.4 by 2 mm., the dorsum 
whitish above with two brown spots on pronotum, a faint or obsolete brown band at 
base, brown at apex and a small brown spot at the center of the costal margin of the 
hemelytra. It occurs on willow and sparingly on apple in British Columbia, and also 
occurs in Oregon. The eastern willow tingid, C. salicis Osborn and Drake, is about the 
same size with the brown markings more pronounced. It is reported from Montana 
and British Columbia in the west and infests willows. 


1C. Pemberton, Jour. Econ. Ent., 4, 1911, p. 339. Wrongly determined as Corythucha 
arcuata (Say). 
2C, J. Drake, Ohio Jour. Sci., 20, 1920, pp. 50, 51. 


354 INSECTS OF WESTERN NORTH AMERICA 


The angulate tingid, Gargaphia angulata Heidemann, is rather slender, measur- 
ing 3.4 mm. by 1.6 mm. The body and legs are black, antennze amber, pronotum 
blackish, hood and hemelytra hyaline with nervures amber, there being 3 or 4 black 
transverse nervures in the latter. It is an eastern and southern species often occurring 
on beans in the south. In New Mexico and Arizona it infests ceanothus. 

The iridescent lacebug, Gargaphia iridescens Champion, is 3 by 1.2 mm., body black, 
antennz black and yellow, legs brown with tarsi and claws black, dorsum whitish with 
yellow nervures. It infests many solanaceous plants, ragweed, and malva, and ranges 
from Mexico into Texas, New Mexico, Arizona, and California. G. opacula Uhler 
is practically the same as the preceding, being separated by a wider and more flaring 
margin of the pronotum and by a slight difference in the hemelytra. It is a native of 
the Southwestern States of Utah, New Mexico, and California, and feeds on egg plant, 
renee and Dahlia spinosa. It has been reported as a pest to eggplant in New 

exico.? 

The eggplant lacebug, Gargaphia solani Heidemann, is a large species 4 by 2 mm., 
body dark brown, antennz dark and yellow, legs pale, nervures of pronotum and hem- 
elytra yellow or pale brown. It occurs in the Southern States and ranges west into 
New Mexico and Arizona. It is a pest to solanums and is often injurious to horse nettle, 
eggplant, potato, and tomato. It also feeds on cassia, Amphiachrus sp., sage, and 
cotton. 

The Arizona ash tingid, Leptoypha minor McAtee, is small, 1.80 by 0.85 mm., pale 
brown with darker brown dorsal markings and nervures. The nymphs are much the 

‘game color, very hairy and often covered with fine debris. This species is a serious 
pest on Arizona or Texas ash and 
poplars in the San Joaquin Valley, 
California. The nymphs and adults 
often become so thick as to entirely 
cover the surface of the undersides 
of the leaves. It occurs also on 
scarlet runner beans and is found 
throughout Arizona and California. 
According to W. L. McAtee,? “this 
species is very closely related to L. 
brevicornis Champion,” a Mexican 
species ranging into Southern Cali- 
fornia. L. costata Parshley is re- 
corded on ash and witch hes in 
Colorado and Eastern States. 


PHYMATIDZ. Ambush 
Bugs. 


The jagged ambush, air-bush, or 
stinging bug, Phymaia erosa (Linn.) 
(Fig. 233), is an odd looking bug, 
variable in length from 7-12 mm., 
fawn and pale brown with darker 
brown markings and a wide brown 
band across the mildle of the abdo- 
men. The thorax is spined and the 
front legs are for grasping and hold- 
ing the living prey on which it 
feeds. It commonly inhabits flow- 
ers where it lies in wait for flower-visiting insects, feeding chiefly on honeybees, thus 
causing it to be regarded as a more injurious than beneficial insect. The eggs are oval, 
black, 1.6 mm. long, covered with a sticky secretion nearly to the neck; the apical cap 
is thin and flat. It ranges throughout the country and is common in the west. A num- 
ber of subspecies are recognized: fasciata (Gray), throughout. the whole country; arcto- 
staphyle Van D., parva Handl. and severini Handl., in California; salicis Ckll., in Arizona 
and Utah; wolff Stal, ranging as far west as New Mexico. E 


1C. H. T. Townsend, Can. Ent., 26, 1894, p. 314. 
2 Bul. Brooklyn Ent. Soc., 14, 1919, p. 142. 


Fia. 233.—The jagged ambush bug, Phymata erosa 
(Linn.). Dorsal and lateral aspects. 


‘ 
: 
} 
= 
% 
} 
q 
: 


| 


ee ee ee Oe 


HEMIPTERA 355 


REDUVIIDZ. Assassin Bugs, Wheel Bugs, Soldier Bugs, Kissing Bugs, 
Pirate Bugs. 


The members of this family run from medium to quite large size, oval in 
form with small, narrow head; sharp curved, 3-jointed, rigid rostrum; large 
bead-like eyes; ocelli present; long slender 4- or 5-segmented antenne with 
the last segment filiform; and spiny, grasping or normal front legs. As the 
common names imply, these are voracious, carnivorous bugs which ambush 
or stalk their prey which when captured is held in the front legs and the 
juices sucked while struggling. They are chiefly diurnal and most abundant 
on plants, but some species are nocturnal and very active on warm summer 
nights. When interfered with they readily bite humans causing a poison- 
ous wound which may be quite as painful as the sting of a bee, but usually 
no more severe. The food consists chiefly of plant lice, leafhoppers, bugs, 
caterpillars, butterflies, honeybees, and in fact any living thing small 
enough for them to overpower, so that while they kill many harmful insects, 
their usefulness is questionable because of the beneficial forms which they 
destroy quite as impartially. 


The thread-legged bugs have very slender legs and bodies and are frail as compared 
with the true assassin bugs. Ploiaria californiensis Banks is wingless, dark brown, 
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Fie. 234.—The thread-legged bug, Emesa brevicora Banks. 


9 mm. long, the pronotum equaling the length of the head. It occurs in California 
Ploiariola californica (Banks) (Ploiariodes) is 5-6 mm. long, with brown-spotted 
wings. It is known in Oregon and California. Ploiariopsis reticulata Baker is dark 
brown, 9 mm. long, and the wings rather heavily reticulated with dark lines and spots. 
The head is longer than the prothorax. It occurs in Southern California. Hmesa brevi- 
coxa Banks (Fig. 234) is the largest and most abundant California species and often 
collects in large numbers in barns and sheds. It is 30 to 35 mm. long, brown with wings 
about. one-third the length of the abdomen. The coxe of the front legs are noticeably 
long, being more than twice as long as the head. The prothorax is not distinctly sepa- 
rated from the mesothorax. Barce banksi Baker is 10 mm. long, pale brown, with the 
head shorter than the prothorax which is distinctly separated from the mesothorax. 
It inhabits Southern California. 


The western blood-sucking cone-nose, 7'riatoma protracta (Uhler) (Con- 
orhinus protractus Uhler) (Fig. 235), is also known by various other com- 
mon names, as big bedbug, China bedbug, and sacred bug. It is black 
throughout, from 16-19 mm. long. It is common throughout California 
and ranges east into Utah and south into Mexico. It frequently invades 
the beds of campers as well as residences and is often responsible for painful 
bites to humans, producing definite systemic disturbances and often a 
rather severe, but never fatal, illness. Some believe it to be a vector of a 
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Trypanosoma, not only among rats, but also from rats to man. Van Duzee! — 


reports it common in the nests of wood rats. ; 
The western corsair, Rasahus thoracicus Stal (Fig. 236), is one of the 
commonest species in California, Arizona, and Mexico. It is striking in 


appearance being rather slender and of a uniform amber color with black 


wing membranes. Near the middle of the membrane of each front wing is 
a conspicuous circular, amber spot. This species is chiefly nocturnal and 
is often quite numerous about street lights on warm summer evenings, 
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Fig. 235.—The western blood- Fic. 236.—The western corsair, Rasa- 
sucking cone-nose, T'riatoma hus thoracicus Stal. (Redrawn 
protracta (Uhler). from Woodworth.) 


When captured it makes a weird squeaking noise and inflicts a painful bite 
if allowed. Like many of its relatives, it bites usually only in self-defense. 

The bee assassin, Apiomerus crassipes (Fabr.) (Fig. 237), is a robust 
black and ruby species 12-15 mm. long, and with thick down on the legs, 
head, and thorax. The tarsi of the front and middle legs are exceptionally 
small. This species is common in flowers and makes a practice of capturing 
honeybees, but also preys upon other visitants. It occurs throughout the 
west, being known in British Columbia, California, Nevada, Utah, Colo- 
rado, Arizona, as well as in much of the United States. A. flaviventris H. 8. 
is a large bright red, yellow, and black species, ranging from Mexico north 
into Texas, Arizona, New Mexico, Colorado, and California. Nymphs and 
adults have also been observed feeding on honeybees.? A. immundus 

1H. P. VanDuzee, Trans. San Diego Soc. Nat. Hist., 2,.1914, p. 13. 

Also see W. B. Herms Medical and Veterinary Entomology, Macmillan Co., N. Y., 


pp. 90-95, 1923. 
2D. W. Coquillett, Insect Life, 4, 1892, p. 343. 
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_ Bergroth appears to be but a darker form of the same species which occurs 
in Southern California and Mexico. A. pictipes H.S. is variable in color 
from black to brownish with red, yellow, or orange markings, and with the 
hind and most of the middle legs black. It is neotropical, ranging north 


Fig. 237.—The bee assassin, Apiomerus crassipes (Fabr.) 


into New Mexico and Colorado. A. spissipes (Say) is brownish and red, 
and ranges from Mexico into Texas, New Mexico, Colorado, and Arizona. 

The leafhopper assassin bug, Zelus socvus Uhler, is a slender brown or 
reddish species, 10-13 mm. long, with long, slender legs and antenne. 
H. H. P. Severin has observed it feeding on the sugar beet leafhopper, 
Eutettix tenellus (Baker), in California. It is also reported in British Colum- 
bia, Idaho, Colorado, Utah, Arizona, and New Mexico, and undoubtedly 
occurs in the intervening territory. 

The wheel bug, Arilus cristatus (Linn.), is a gigantic, brown species, 28 
mm. long with cog-like teeth in a median longitudinal, hemispherical ridge 
on the thorax, and is common in the Eastern and Southern States, ranging 
west into New Mexico. ; 

The spined or rapacious soldier bug, Sinea diadema (Fabr.)1 (Fig. 238), is 

_a pale buff or brown species 12 mm. long, distinguishable by the spined 
anterior prothoracic lobes and undulate margins of the female abdomen. 
The eggs are 1.5 mm, long, cylindrical, rounded at bottom and truncate at 


1A. N. Caudell, Key to Genus Sinea. Jour. N.Y. Ent, Soc., 9, 1901, p. 3, 
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top, surmounted by a white marginal fringe around a cone-shaped cap. 
They are laid in groups of 8 to 10 and held together and covered with a 


Fig. 238.—The spined soldier bug, Sinea diadema (Fabr.). (After Quayle.) 


reddish yellow secretion. This bug is largely beneficial and feeds on cater- 
pillars, grubs, and the larve of many injurious insects. The distribution 


Fig. 239.—The common damsel bug, 
Nabis ferus (Linn.). : 


embraces the entire country; it 
is found in practically all of the 
Western States. There are a large 
number of related species in the 
west. 


\, NABIDA. Damsel Bugs. 


The common damsel bug, Nabis 
ferus (Linn.) (Fig. 239), somewhat 
resembles a small assassin bug be- 
cause of the shape and raptorial 
front legs. The adults average 8 
mm. in length and are pale gray in 
color with 4-segmented antennsze 
and rostrum. This is the common- 
est member of the family and oc- 
curs throughout Central and North 
America, and in every Western 
State. It inhabits fields and or- 
chards, and preys extensively on 
aphis, leafhoppers, treehoppers, 
and small caterpillars. A num- 
ber of other unimportant species 
are also reported in the west. 
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CIMICID. Bedbugs. 
The bedbugs are well known domesticated insects which have accom- 


_ panied the human race to all parts of the world and still attend man in 


spite of the strong objections of the latter. These specialized bugs are 
small, oval, flat, tough, wingless or with wing stubs, dark brown in color, 
with large compound eyes and no ocelli, and with 4-segmented antenne, 


_ 3-segmented tarsi, and 3-segmented rostrum. The latter rests in a groove 


beneath the head and'prothorax. They are nocturnal and feed on the 
blood of warm-blooded mammals and birds. The females lay from 50 to 
200 yellowish white, oval, sculptured eggs in the cracks of buildings, furni- 
ture, and so forth. The eggs hatch in from five to ten days and the nymphs 
undergo five molts in reaching maturity in about two months. One meal is 


‘required between each molt. They possess a bad odor which adds to their of- 


fensiveness. They are also thought to be carriers of certain dreaded diseases. 
The common bedbug, Cimez lectularius Linn.' (Fig. 240), is brown, rust- 
red or purplish in color, oval, flat, and 4-5 mm, in length. It is the species 


Fic. 240.—The common bedbug, Cimezx lectularius Linn., feeding on the back of a finger. 
(Photo furnished by 8S. B. Doten.) 


most often found in cheap rooming houses, hotels, and residences through- 
out the world, but is rather uncommon in the Western States as compared 


with other sections of this country. It invades the beds:at night and attacks 


the sleepers. Its presence may be determined by examining the ticks and 
bedding for the characteristic dark stains of excrement and the familiar 
odor. It is most effectively controlled by heavy fumigations with hydro- 
cyanic acid gas. The bat bug, C. pilosellus (Horvath), infests bats in British 
Columbia, California, Arizona, Colorado, and Eastern States. The barn 
swallow bug, Gciacus vicarius Horv. (Acanthia hirundinis Gillette and 
Baker), looks much like a bedbug, but is clothed with long, silky hairs, and 
infests swallows and poultry in California, Colorado, Mexico, and the 
Eastern States. The poultry bug, coruco, or Mexican chicken bug, Hema- 


tosiphon inodorus (Duges) (Acanthia),? also resembles a bedbug, but has 


10. L. Marlatt, Farmers’ Bul., 754, U. S. Dept. Agr. 1916 — 
2C. H. Townsend, Proc. Ent. Soc. Wash., 3, 1898, p. 40. 
T. D. A. Cockerell, Insect Life, 7, 1894, p. 210. 
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longer legs, is more active, and lacks the odor. The rostrum is very much 
longer, reaching to the hind coxe, and the eyes touch the pronotum. It 
primarily infests poultry and may completely overrun the roosts and nests. 
It also invades dwellings where it may prove more serious to humans than, 
the bedbug. It is an inhabitant of hot, dry regions, and is known in Mexico, 
Texas, and New Mexico. The difficulty of control is emphasized in the 
fact that the Indians and Mexicans often either abandon or burn their 
houses to kill the bugs. Fumigation as for the common bedbug, however, 
exterminates them effectively. : 


ANTHOCORIDZ. Miainute Pirate Bugs. 

The aphis killer, Anthocoris antevolens White, is small, 3-4 mm. long, flat, ovate, 
head long, prominent compound eyes and ocelli, 4-segmented antennz, and 3-jointed 
rostrum. The color is brown with the bases and tips of the hemelytra transparent. 
The nymphs are reddish and often occur in the galls of various aphis upon which they 


Fie. 241.—The dark triphleps, Triphleps tristicolor White. Nymph and adult. (After Quayle.) 


prey. It is known in Montana, Colorado, and California. A. melanocerus Reuter 
occurs in British Columbia, California, Utah, and Colorado. The dark triphleps, Tri- 
phleps tristicolor White (Fig. 241), is a minute black species 1.5 mm. long, with three 
white marks on the back due to the transparent bases and tips of the hemelytra. The 
nymphs are amber. All forms are abundant on the leaves and in the flowers of plants, 
and prey on mites, thrips, aphis, young scales, and other minute forms. It is common 
in the west and is known in Oregon, California, Nevada, Idaho, Colorado, and Arizona. 
The eastern species, 7’. insidiosus (Say), is much like this species, but ranges only as 
far west as Colorado. 


MIRIDZ (Capside). Leaf Bugs, Plant Bugs.! 
The members of this very large family are among the commonest bugs. 
They are small, fragile, elongate or oval, head distinct with prominent 


1H. M. Parshley, “‘Miride Taxonomy.” Ent. News, 26, 1915, p. 208. 
_E. P. Van Duzee, ‘‘Key to Genera of N. A. Miride.”’ Univ. Cal. Pub. Tech. Bul. 
1, No. 3, 1916, p. 199. 

aoe Knight, ‘Family Miride.” Bul. 34, Conn. Geol. and Nat. Hist. Surv., 1923, 
p. 422. ; 
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_ compound eyes and the ocelli absent, rostrum and antennz 4-segmented, 
tarsi 3-segmented, the hemelytra are usually well developed, but brachyp- 
terous forms are not uncommon. The wings have a well developed cuneus 
and two cells, and a longitudinal vein in the membrane. They are active, 
run fast, and fly freely. The majority are plant feeders and many of them 
destructive pests, but a large number are predaceous on other insects. 
There are so many species that only a few of the important western forms 
are included. i 

The black grass bug, Irbisia solani (Heid.)! (Fig. 242), isa small species 
only 5 mm. long. The color is shining black, the legs reddish brown or 
with black femora. It often breeds in great numbers in the native vegeta- 
tion such as grasses, wild rad- 
ish, mustard, and weeds. When 
these begin to dry up the bugs 
migrate into the nearby culti- 
vated fields and gardens and de- 
stroy almost everything avail- 
able, such as artichoke, barley, 
buckeye, cucumber, lettuce, 
oats, onion, peach, plum, prune, 
potato, radish, rose, rhubarb, 
and wheat, causing pale yellow 
spots to appear on the plants 
or killing them. The species 
occurs in Washington, Oregon, 
California, Nevada, Utah, Colo- 
rado, and New Mexico. The 
use of 25 per cent calcium cya- 
nide dust is the best means of 
control. It has previously been 
mistaken for I. brachycerus 
(Uhler), a similar species in 
Colorado. The California plant 
bug, J. californica Van Duzee, 
is also a polished black species 
with reddish legs, 7 mm. long, 
and much larger than the 
former. It also feeds on grasses 
and grains in early summer and 
ranges along the coast from San 
- Francisco Bay to Southern Cali- 
fornia. J. mollipes Van Duzee 
is polished black with reddish legs, 5.5 mm. long, infesting grasses from 
Marin County, California, to New Mexico. JI. setosa Van Duzee is 5-6 mm. 
long, polished black with reddish pubescence. It infests grasses in Central 
California. J. sericans (Stal) inhabits Alaska. 


The Pacific grass bug, Irbisia pacificus (Uhler) (Thyrillus), is 7 mm. long, grayish 
black, easy separated by the gradual enlarging of the body posteriorly until very 


1H. P. Van Duzee, “A Study of N. A. Grass Bugs of the Genus Irbisia.’’ Proc. Cal. 
Acad, Sci. (4), 11, 1921, p. 145. 


ae 
Fig. 242.—The black grass bug, Irbisia solant 
(Heid.), and characteristic work on oats. 


362 INSECTS OF WESTERN NORTH AMERICA 


near the tip where it rounds off. In infests grasses and grains in British Columbia, 
Washington, Oregon, California, Idaho, Montana, and Nevada. 

The superb plant bug, Adelphocoris superbus (Uhler) (Calocoris), is blackish with 
orange or yellow sides, the nymphs being green with brown markings. According to 
C. H. T. Townsend ! it has been quite injurious to alfalfa in New Mexico. It also occur’ 
in Arizona, Colorado, and Utah. 


The tarnished plant bug, Lygus? pratensis (Linn.) (Figs. 217, C; 248, 244), 
is the commonest species throughout North America and occurs in all of the 
Western States. It varies from pale green 
to yellowish or dark brown, marked with 
yellow, black, and sometimes red. The 
length averages 6 mm. The nymphs are 
pale yellow or green. Four varieties are 
listed. The winter is passed in the adult 
stage, activity and feeding continuing 
throughout the entire year in the warmer 
States. In early spring the females, by 
means of the ovipositor, insert the eggs 
into the plant tissues, partially or entirely 
under the epidermis. In the leaves the 
eggs are usually placed in the midribs or 
partially imbedded between the veins, often 
causing minute swellings. In the stems 
they are buried in the tissues flush with 
the surface. The young begin to feed 
shortly after hatching. The species is very 
_ prolific and often does serious damage 
because of the great numbers. It pierces 
Fic. 243.—The tarnished plant bug, the tissues and extracts the juices, causing 

Lygus pratensis Linn.). (After the plants to turn yellow, retarding, if 

Woodworth.) not altogether stopping, growth. The very 
young fruit of apples are sometimes punctured in egglaying, causing dim- 
ples to develop in the mature fruit.? In feeding, gumming is produced on 
the fruit of peaches in Colorado. According to R. H. Smith it often injures 
the seed of alfalfa causing it to shrivel and dry up in the hulls in Idaho where 
it also feeds on the fruit of strawberries and raspberries. E. J. Newcomer 
has observed it attacking fruit hanging in alfalfa used as a cover crop in 
Washington. In British Columbia it is often quite serious to nursery 
stock causing the leaves to curl and the buds to drop. In Utah and Idaho 
it has injured potatoes causing the tops to wilt and die. In California and 
Arizona it attacks and injures cotton squares.‘ It attacks all kinds of 
flowers, grasses, fruits, field crops, truck crops, and weeds. H. P. Barss sus- 
pects it of carrying cherry gummosis in Oregon. In Virginia it attacks the 
terminal buds of peaches causing a trouble known as ‘‘stop-back of peach,” ° 


1 Can. Ent., 24, 1892, p. 193. 

2H. H. Knight, Rev. of Genus Lygus in N. A. North of Mexico. Bul. 391, Cornell 
Univ. Agr. Exp. Sta. 1917. 

3E. P. Taylor, Jour. Econ. Ent., 1, 1908, p. 370. 

4A. W. Morrill, Jour. Econ. Eni., 10, 1917, p . 310. 

5B. A. Back and W. J. Pierce, Jr. ” Jour. ea Ent., 5, 1912, p. 329. 
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_ and produces a similar effect on peaches in Missouri. The only parasite 


reported in the United States is Anagrus ovijentatus Crosby and Leonard,? 
which was reared from the eggs in New York. Control measures are prac- 
tical only when the bug concentrates its attacks, at which time it can be 
effectively killed by dusting with 25 per cent calcium cyanide. L. elisus 
Van Duzee also occurs on cotton in Arizona and California. JL. sallei 
Stal is smaller and more shining than the tarnished plant bug, but is quite 
as common in parts of California. It also ranges in Arizona, New Mexico, 
Colorado, Texas, and Mexico, and feeds on baccharis and a great many 
native shrubs. Derwocoris brevis Uhler (Camptobrochis) is a small black 
bug 4 mm. long, with pale whitish nymphs marked with black. It is a 


Fie. 244.—Injury to pears heed by ie tebding et sonisee of the tarnished plant bug, 
Lygus pratensis (Linn.). Similar injuries to fruit may be caused by many plant bugs. 


predaceous species observed by the writer feeding on the walnut aphis in 
California. The distribution also includes Nevada, Utah, and New Mexico. 
_ The squash capsid, Pycnoderes quadrimaculatus Guérin, is 3 mm. long, 
black mottled gray and white, with the tips of the hemelytra white, legs 
pale with apices of hind femora black. It hops freely. It is a neotropical 
species ranging from Mexico as far north as New Hampshire and west into 
New Mexico, Arizona, and Southern California. It is a pest to cucurbs 
and is particularly injurious to cucumbers, cassaba, cantaloupes, musk- 
melon, squash, and watermelon, but also feeds on beans, lettuce, other 
garden vegetables, and weeds.? It is also known as the cucumber, melon, 
or cassaba bug. The garden flea hopper, Halticus citri (Ashmead), is 1.5 to 
2 mm. long, black with grayish pubescence, giving a silvery appearance, and 


with pale markings on the antenne and legs. The female is usually bra- 
chypterous. It is eastern and southern in distribution, recorded in the 


west only in Utah. It feeds on beans, chrysanthemum, clover, cowpea, 
morning glory, pea, plantain, smilax, sugar beets, and weeds. Hadronema 
militaris Uhler is 5 mm. long, black and red, feeding normally on wild 


1],, Haseman, Jour. Econ. Ent., 6, 1913, p. 237. 

2C. R. Crosby and M. D. Leonard, Can. Wind. 46, 1914, p. 181. 

3T, D. A. Cockerell, Bul. 32, Ariz. "Aer. Exp. Sta. 1899, p. 28, 

A. W. Morrill, Jour. ’ Econ. Ent., 6, 1913, p. 190. Also sth. Ann. Rept. Ariz. Com. Agr. 
and Hort., 1916, p. 44. 
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indigo, but is reported on alfalfa in New Mexico. It also occurs in Colorado, 
Utah, Wyoming, California, and Eastern States. Rhinocloa forticornis 
Reuter is black or brown, variegated yellow or silver, and feeds on scrub 
oak and alfalfa in New Mexico.! It also occurs in California, Utah, and 
Texas. 


The ash bug, Neoborus illitus Van Duzee, is a small brown and yellow species which 
has been taken in large numbers on the Oregon ash in Middle and Northern California. 


GERRIDZ. Water Striders. 

The common water strider or skater, Gerris remigis Say (Fig. 245), is the familiar 
insect inhabiting the slack, shady places on the surface of freshwater streams, lakes, 
and ponds, and walks on the water. The bodies are long and slender, averaging 20 mm. 
in length, brown with long, stilt-like legs, the first pair reduced in size for catching 
and holding the living insects upon which it feeds. It is distinguished from other 
bugs in having the claws situated some distance 
from the tip of the last tarsal segment. The 
adults are winged or apterous and hibernate 
under rocks and logs near the water and lay 
their eggs in single rows on the undersides of 
floating leaves of aquatic plants and on water 
grasses. The life cycle requires about seven 
\ weeks, the young passing through five molts. It 
} is widely distributed throughout Central and 
North America and probably occurs in all the 
Western States, although actually recorded from 
Oregon, California, Arizona, New Mexico, and 
Colorado. The eggs are parasitized by an aquatic 
hymenopterous insect, Limnodites gerriphagus 
Marchal,” and the nymphs and adults are preyed 
upon by the young of a red mite, Limnochares 
sp., which attaches itself to the head of the in- 
sect. G. orba Stal is likely to be confused with 
the preceding. It is about the same size, but 

: usually darker in color. It is a western species 
Fie. 245.——Nymph of the common recorded from Oregon, California, Nevada, and 
water strider or skater, Gerris remigis Utah. G. marginatus Say is only about half as 

Say. (After Woodworth.) large as the former and is mostly winged in the 

adult stage. It covers the United States and 
Canada and is known in British Columbia, Oregon, California, and Colorado in the 
west. G. buenoi Kirkaldy is also a small species frequently confused with the preceding 
and apparently ranging from British Columbia to the Eastern States, although only re- 
ported in the west from British Columbia and Colorado. G. gillettes Lethierry and 
Severin is also a western species occurring in California, Utah, Montana, and Colorado. 
It is reported on brackish water in the latter.® 


VELIID. Veliids. 

The American veliid, Microvelia americana (Uhler), is a small, flat, dull black species 
with pale brown legs, 2.5 mm. long, which frequents the edges of streams, lakes, and 
ponds, and which runs swiftly on land or water. Like the other members of the family, 
it is predaceous on various small insects. The adults hibernate in debris. The eggs 
are laid in gelatinous masses in damp places. There are five molts and four or five 
broods a year. This species is generally distributed throughout North America and is 
the commonest form in California. It also occurs in Colorado and New Mexico in the 
west. M, horni Uhler ranges in California, Arizona, New Mexico, and Colorado. 


1C. H. T. Townsend, Can. Ent., 24, 1892, p. 194. 
2R. Matheson and C. R. Crosby, Ann. Bint. Soc. Am., 5, 1912, p. 67. 
3 J. R. De La Torre-Bueno, Ent. News, 24, 1918, p. 21. 
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SALDIDZ. Shore Bugs. 


The littoral shore bug, Salda littoralis (Linn.), is a common representative of this 
family. The adults are small, 5 mm. long, oval, shining black, and are capable of 
moving quite rapidly. They frequent damp and wet areas in marshes, near the shores 
of streams and ponds. They are predaceous in habits. This species ranges over Europe 
and North America and is reported from California and Utah in the west. Lampra- 
canthia coriacea Uhler (Salda) is a shining black species with the bases of the hem- 
elytra wider than the prothorax. It ranges from northern Canada southward, 
extending in the west to British Columbia, Colorado, and Utah. Saldula interstiatialis 
(Say) is a small, dark species with the hemelytra partially transparent and spotted. 
It has a wide range in North America and is probably the commonest western species, 
being reported from British Columbia, Idaho, Colorado, New Mexico, and California. 
S. pallipes (Fabr.) is somewhat pale with brownish spots on the margins of the hem- 
elytra. It is palearctic ranging in the west from Alaska to California, Nevada, Utah, 


Colorado, and New Mexico. 


NOTONECTIDZ. Back Swimmers. 

._ These are the well known back swimmers, aquatic insects which have the 
hind pair of legs developed for swimming and swim upside down. They 
are small to medium-sized, with well devel- 
oped wings which are used for night flying, 
and are carnivorous in habits, feeding on in- 
sects, tadpoles, small fish, and other aquatic 
animals. They are frequently serious men- 
aces to young fish in hatchery pools and are 
at times troublesome in swimming pools, 
biting the bathers. The eggs are laid on or 
inserted in the leaves and stems of aquatic 
plants and are often parasitized by Cara- 
phractus cinctus Walker.” 


Notonecta undulata Say* is the most widely dis- 
tributed species ranging from North to South America 
and occurring in practically every Western State. 
It is 10-13 mm. long and varies in color from white 
to black, but western specimens are mostly pale. 
It lays the elongated white eggs, 1.9 to 2 mm. long, 
on or inserted in the stems of aquatic plants. There 
are five molts and at least two broods a year. All , 
forms feed on young Hntomostraca and insects. It 
must be a great night flyer since a pool built by the 
writer and filled with water in the evening had at 
least half a dozen of these insects in it the next 
morning. Six varieties are listed by Van Duzee. 
N. insulata Kirby (Fig. 246) is the largest species 
averaging 12-16 mm. in length. The color is varia- 
ble, fuscous, greenish white and luteous, marked Fie. 246.—The large back swimmer, 
with black. It occurs throughout the entire west-  Notonecta insulata Kirby. (After 
ern area from British Columbia to Lower California, | Woodworth.) 
and Montana to New Mexico. ‘Three varieties 
have been named. Notonecta indica Linn. is also a common and abundant, west- 
ern species. It averages 10 mm. in length and is bluish black to brownish violet 
in color. The eggs are attached to water plants and are laid in such great numbers 


1J. R. De La Torre-Bueno, ‘‘Keys of American Notonectide North of Mexico.” 
ee N.Y. Ent. Soc., 13, 1905, p. 143. Also Bul. 34, Conn. Geol. and Nat. Hist. Surv. 
» p. 404. 
2 R. Matheson and C. R. Crosby, Ann. Ent. Soc. Am., 5, 1912, p. 68. 
*H. B. Hungerford, Life History. Hnt. News, 28, 1917, p. 267. 
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that they are used for food in Mexico. It is a neotropical species ranging north into 
Texas, Arizona, Utah, Nevada, California, and Oregon. De La Torre-Bueno has taken 
it from saline lakes in several States.!. N. mexicana Amyot and Serville is 11-14 mm. 
long, dark with luteous brown markings, and with red, orange, and yellow hemelytra 


with black markings. It ranges from Mexico into Arizona, Colorado, and California, 


There are two varieties. N. shooteri Ubler is a very interesting black and whitish 
species 8-13 mm. long which ranges from Central America north through Mexico into 
Central California. Buenoa carinata (Champion) is a small pale yellow and black 
species 9 mm. long, occurring in New Mexico and common in California. 


NAUCORIDA. Water Creepers. 


The western water creeper, Ambrysus signoreti Stal, is 8 mm. long, broadly oval, flat 
and pale yellowish brown with darker markings. It ordinarily lives in quiet pools along 
streams and particularly grassy places. It is at times troublesome in the swimming 
pools of Southern California. It is a Mexican species ranging also into Arizona, New 
Mexico, and Colorado. There are a number of other species in the Southwestern States. 


NEPIDZA. Water Scorpions. 


These are water bugs with broad, flat bodies (Nepa), or with round linear bodies 
(Ranatra), raptorial front legs with scissors-like claws for holding prey, two tail-like. 
respiratory organs, three 
pairs of so-called false 
spiracles on the undersides 
of the abdomen, very short 
3-jointed proboscis, and 
conspicuous comp ound 
eyes. They are predaceous 
and voracious insects 
greatly feared by country 
lads and are’ capable of 
administering a severe bite 
if not handled cautiously. 
They live on brush, weeds, 
in or at the bottoms of pools 
of shallow water, and lie 
in wait for their prey, or 
they may oueamena be 
found swimmin lahore 
ously on the surface. Ra- 
natra stridulates under 
water by means of rasping 
areas on the coxa and in 
the coxal cavities of the 
front legs. The western 
species are all long and 
slender in form. 

Ranatra americana Mon- 

Fia. 247.—The western water scorpion, Ranatra tandon. (R. : wadridentata 

brevicollis Montandon. Stal) is uniformly dark 

brown. The body averages 

25 mm. in length, and the tails 25 mm. long. The anterior femora are bidentate. It 

is an eastern species ranging west into Colorado, Arizona, and Lower California. R. 

brevicollis Montandon (Fig. 247) is brown throughout and is about the same size as the 
preceding. It occurs throughout California. 


BELOSTOMATID2&.’ Giant Water Bugs, Toe Biters, Electric Light Bugs. 
These very large aquatic bugs are among our very largest insects. They 
have broad, flat, elongated bodies with leathery exoskeleton and hemelytra, 


1 Bnt. News, 23, 1912, p. 20. 
2 Also spelled Belostomide. 
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_ well developed wings in the adults of the large species at least, short, 5- 
jointed rostrum, large compound eyes, raptorial front legs with two claws 
in the nymphs and one in the adults, other legs developed for swimming, 
and two short posterior breathing organs. They live at the bottom of 
shallow water and are voracious feeders on tadpoles, snails, young fish, 
water insects, and so on, and are destructive to fish in open pools which 
they enter by flight. The name “toe-biter” comes from the vise-like grip 
they give if stepped on with bare feet. They also inflict a severe bite and 
tle poison in the wounds of their victims to assist in subduing and killing 
them. 

The giant water bug or electric light bug, Lethocerus americanus (Leidy) 
(Belostoma) (Fig. 248), is a giant brown bug varying from 45 to 60 mm. in 


eats 


Fia. 248.—The giant water bug or electric light bu 


sete 


g, Lethocerus americanus (Leidy). 


length and from 20 to 25 mm. in width. It is attracted to the electric lights 
on summer nights and is often stranded in the street gutters in the morn- 
ings. It is generally distributed throughout the United States and Canada 
and is the commonest species in California; it is reported also from Nevada, 
Utah, and Colorado. L. annulipes (H. 8.) and L. angustipes (Mayr) range 
from Mexico into California ‘and the former also into Colorado. Belostoma 
. fusciventris (Dufour) ranges in New Mexico, Arizona, and California. 
B. bosci Lep. and Serv. occurs in Arizona and California. B. bakeri Mon- 
tandon and B. apache Kirkaldy var. cubensis (Mayr) occur in California. 
The members of this genus are smaller than the preceding and the females 
glue the eggs to the backs of the males. 
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The ferocious water bugs or toe-biters belonging to the genus Abedus (Deinostoma, 
Pedinocoris) are smaller, more oval and flatter brown bugs about half as large as the 
giant water bug. The backs of the males are also often fairly covered with the pale 
brown elongated eggs attached thereto by cement and which are carried until they 
hatch. The feeding habits are much like those of former species. Abedus macronyz | 
Mayr is 30 x 18 mm. and ranges from Mexico into Arizona, California, Oregon, and 
Washington. A. brevipes Stal, A. dilatatus (Say), A. indentatus (Haldeman) are Mexi- 
can forms ranging into Arizona and California, 


GELASTOCORIDZ.! Toad Bugs. 


These are small oval bugs with rough, mottled aspect, large, widely separated eyes 
and short legs. They greatly resemble small toads in appearance and movement, 
even to the familar hopping and semi-erect carriage, and are predaceous in habits, 
frequenting the edges of streams and ponds. Their coloring is variable and often matches 
to a remarkable degree the sand or pebbles on which they occur. Gelastocoris variegatus 
(Guérin) (Galgulus) is 7 mm. long and of various shades of gray. It is the commonest 
species in California and also occurs in Nevada, New Mexico, Texas, and Mexico. 
The eastern G. oculatus (Fabr.) ranges west into Colorado, California, and Arizona. 


CORIXIDA. Water Boatmen. 

These insects somewhat resemble the back swimmers but are easily 
distinguished by the upright method of swimming and by the characters 
given in the key. They frequent all forms of fresh and even brackish water, 
living on small aquatic animals. They are strong fliers and often swarm in 
countless numbers about the electric lights on warm summer evenings, 
The males are characterized by the asymmetrical structure of the abdominal 
segments, a currycomb-like organ known as the “‘strigil,” the front tarsi 
or pale provided with one or two rows of chitinous “‘pegs”’ or ‘“‘teeth,” and 
the front usually convex, while in the females the abdomen is symmetrical, 
the front is concave, and the other organs are missing.2 The eggs are at- 
tached to water plants and other objects, there being two or more broods 
annually. There are a large number of species, occurring in various parts 
of the country and from Alaska to Lower California in the west. 


1 Nerthride of some modern writers and Galgulide of older workers. 
J. F. Abbott, Bul. 34, Conn. Geol. and Nat. Hist. Surv. 1923, p. 386. 


CHAPTER XXIII 
COLEOPTERA (Order)! 


(Coleos, sheath; pteron, wing) 
Beetles and Weevils 


The members of this very large order are characterized by the horny 
exoskeleton; corneous or leathery front wings or elytra, and membranous 
hind wings; strong biting and chewing mouth parts; complete metamor- 
phosis. This is the largest order of insects and its members are among the 
most specialized and are adapted for living under the greatest varieties of 
conditions, being aquatic and terrestrial, aérial and subterranean, carnivo- 
rous and herbivorous, beneficial and destructive. The larve or grubs are 
almost too variable for brief characterization. Some are flat and thysanuri- 
form, while perhaps the great majority are cylindrical and wormlike with 
or without three pairs of legs. Because of the size of the order only the 
more important families and the common species can be included. 


KEY TO SUBORDERS 


Outer lobe or galea of maxillz palpiform; first visible ventral abdominal segment 
divided by the hind coxal cavities; hind wings with one or two cross veins near the 
middle; pleural sutures of prothorax present; antenne filiform or nearly so; tarsi 
5-jointed; larvee thysanuriform, the tarsi with one or two claws. Largely preda- 
aS ATE T TAI OL OULS OL. e) clas or ove io < sisl'sid\ sie wisiblels ears ese wler¥le ose eieltin oe Adephaga p. 370 
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hag writer has been very greatly assisted by Edwin C. Van Dyke in ’ working up this 
order. 
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Outer lobe or galea of maxille not palpiform; first visible ventral abdominal segment 
not usually interrupted by the hind coxal cavities; hind wings without cross veins; 
pleural sutures of prothorax absent; antenne and tarsi variable; larve variable, 


the tarsi and claws fused. Animal and vegetable feeders...... Polyphaga p. 377 
‘mandibles 
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Fia. 249.—The common black calosoma, Calosoma semileve Lec. Adult with the elytron 
, and wing spread and the principal parts named. The spiracles along the side of the 
abdomen are not labeled in the drawing. ; 


ADEPHAGA (Suborder) 


In this suborder the galea of maxille are palpiform; the first visible 
ventral adominal segment is divided by the hind coxal cavities; the hind 
wings with one or two cross veins; pleural sutures of prothorax present; 
antenne filiform; tarsi 5-jointed. The members are largely carnivorous or 
predaceous. 


KEY TO FAMILIES 
(Figs. 249, 250). 


1. Abdomen with 6, 7 or 8 visible ventral segments, the first three fused but with 
visible sutures............. MA 4? 2, Bee Cae eapme EN Ee ys 3" + leis shelé oat eqn Ce rr 
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Abdomen with 5 visible ventral segments; antennz 11-jointed, metasternum with 
a deep antecoxal suture extending almost across, scarcely produced between the 


ASCSM CONE MEO 6 ic Sin) =)< lols a/e/2 a's sje dldaye Quieiele vidlaiconeM ole atlas Cupeside 
2. Metasternum with a well marked transverse suture in front of the hind coxe.... 3 
Metasternum without a transverse suture in front of the hind coxe............ 6 
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Fic. 250.—The common black calosoma, Calosoma semileve Lec. Ventral aspect of adult to 
show the principal body parts. 


3. Transverse suture in front of hind coxe extending across the metasternum which 
is continued behind in a triangular process between the hind coxe............ 4 

Transverse suture in front of hind coxe very short, reaching only across the central 

rtion; metasternum not prolonged between the hind coxe; front coxze globu- 

qv tibiz and tarsi without swimming hairs; small dull aquatic or semi- 

RUCHTFIEYC IDO CULES HI MPECATOS 0: «sci c1a\e/aojaie\s 2) e's + ah; save a eeatecolalgleie eave. o's: Amphizoidas 


372 INSECTS OF WESTERN NORTH AMERICA 


4. Hind cox normal; antennz 11-jointed, with at least the 6 apical joints pubescent; 
terrestrial asi ehh hi face PE ee ee Se 5 
Hind cox fixed and extended into two broad plates covering the femora and the 
base of the abdomen; antennz 10-jointed, without pubescence; hind legs with- 
out fringe of long hairs for swimming; aquatic. Small oval usually dark water 
beetles: accveites OAS, 23 ee es een Haliplide 


5. Clypeus extending on each side beyond the base of the antenne; antennz in- 
serted on the front above the base of the mandibles; inner lobe or lacinia ter- 
minating in a movable hook; eyes large; head vertical, wider than thorax. 
Usually medium sized slender brightly colored or metallic blue and green 
beetles with yellow marks. They occur along waterways. Very alert and 
active: ((Riger: Beetles.) i; . of. tiec cruie ters ais eis. s cy Sho ee eer Cicindelide 

Clypeus not extending beyond the base of the antenne; antenne arising from 
the sides of the head between the base of the mandibles and the eyes; inner 
lobe or lacinia of maxille not terminating in a movable hook; eyes normal; head 
horizontal or slightly inclined, usually narrower than thorax. Small to large 
usually black, but may be brightly colored reddish, blue and green. Fast 
running. (Predaceous Ground Beetles.).............+...++5-. Carabide p. 374 


6. Hind cox contiguous on their inner margin; metasternum produced between 
them as a triangular process; legs with fringes of hairs for swimming. Aquatic. 7 
Hind coxe widely separated; metasternum emarginate before them, very large and 
almost as long as the abdomen; head with a slender neck; antennz moniliform; 
abdomen with 6 visible ventral segments; scutellum wanting; first abdominal 
segment triangular; front tibise terminating in two hooks. Rare brown or 
black beetles living under bark of trees..............-.e0+e0ee Rhysodidz 


7. Eyes normal; antenne slender; abdomen with 6 visible ventral segments; hind 
legs with long fringes of hairs; males with the 3 basal joints of front tarsi di- 
lated. Small to large brown or blackish water beetles. (Predaceous Diving 
Beetles.) 52 fie gave te ee a ee i eee "Foe Dytiscide p. 377 

Eyes divided into two each; antenne abnormally short; abdomen with 7 visibie 
ventral segments; middle and hind legs forming short, broad paddles. Small 
shiny black beetles. (Whirligig Beetles.)....... {ee oie otal eee Gyrinidze 


CICINDELIDZ.! Tiger Beetles. 

The tiger beetles are so-called because of their 
predatory habits and also perhaps because of the 
suggestive white or yellow stripes and markings 
on the otherwise metallic elytra. They are ex- 
ceedingly quick on foot and wing and inhabit 
the sandy or gravelly shores of streams and lakes 
or the near vicinity of water. The larve are 
white, yellowish or dusky, cylindrical with hard 
flat heads and a hump on the fifth abdominal 
segment to prop them in the small, round tube- 
like holes in which they live and from which 
they partially emerge to grab any small living 
prey which comes within reach. The family is a 
large one and is considered beneficial. 


Fie. 251.— The California Members of the genus Omus are black, wingless, noc- 
black tiger beetle, Omus turnal beetles from 12-18 mm. long which are rather 
californicus Esch. common in the west. The larve are white or yellow with 


: 1F. G. Schaupp, “Rev. of Cicindelide.” Bul. Brooklyn Ent. Soc., 6, 1883-84, pp. 
3, 121: ¢ 

C. W. Leng, Rev. of Cicindelide of Boreal America.” Trans. Am. Ent. Soc., 28, 1902, 
p. 93. : 
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black pigmentation and live in smooth round holes in hard soils. Omus dejeani Reiche is 
the largest species, from 15-20 mm. long, and has deep irregular pits on the elytra. 
The larve have 4 pairs of eyes and are 25 mm. long and 4 mm. in diameter. This beetle 
occurs in the foothills and mountains of British Columbia, Washington, and Oregon. 
O. edwardsi Crotch resembles the preceding, but is smoother and 14-18 mm. long. 
It occurs on the west slopes of the Sierras in California. O. au- 
douinit Reiche has the apical and discal margins of the prothorax 
smooth and is 13-18 mm. long. It is common in the foothills 
and mountains along the Pacific Ocean from British Columbia 
into California. O. californicus Esch. (Fig. 251) has the thorax 
deeply rugose and is 14-17 mm. long. It is common on the foot- 
hills of the San Francisco Bay region and the Coast Range 
Mountains. O. lecontei Horn is shining black, 16-17 mm. long, 
the elytra attaining the greatest width in front of the middle. It 
also occurs in the Coast Range Mountains of Central and South- 
ern California. O.horni Lec. and a large number of other species 
inhabit the high west slopes of the Sierra Nevada Mountains of 
California and Oregon. 

Members of the genus Cicindela are the common, well known 
forms in which the body is dull or bright iridescent blue, green, 
bronze or other colors, often with yellow markings on the elytra. 
There are a great many species. Cicindela longilabris Say is a 
fine bronze, boreal species known in Arctic America and ranging 
from Alaska south along the Rocky Mountains to New Mexico Fic. 252.—The Ore- 
where it occurs at 7,500 to 8,000 feet altitude. There are many gon tiger beetle, 
varieties and races occurring throughout the west. The variety Cicindela oregona 
perviridis Schaupp, is one of the most beautiful, colored bright Lec. 
iridescent green or bluish bronze with bright yellow markings. It 
occurs in California, Oregon, and Utah. C. oregona Lec. (Fig. 252) is a rather dull 
metallic species with yellow markings, which is perhaps the commonest species in the 
west. Itis known in Alaska, British Columbia, Washington, Idaho, Montana, Utah, 
Nevada, Oregon, California, Arizona, and New Mexico. C. latesignata Lec. and C. 
sigmoidea Lec. occur along the ocean beaches of Southern California. Tetracha 
carolina (Linn.) (Fig. 253) is a very beautiful species being light, old gold-green, 
the tip of the abdomen, the apices of the elytra, legs, and antenne luteous, the 
whole body often iridescent old rose. The thorax is smooth and the elytra coarsely 


. Se 


Fig. 253.—The Carolina tiger beetle, Tetracha carolina (Linn.). Larva in burrow and adult. 


punctured, and the length of the body 18-20 mm. The adults are active at dusk and 
night and hide during the day. The eggs are always laid near fresh water where the 
holes of the larve, which are 12-18 inches deep, occur. The larve are 17 mm. long, 
the body yellowish, and the head and thorax which are held at right angles to the 
body are shiny blackish or bronze. This species occurs throughout the Southern 
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States. In Texas the adults are called “the white-eyed bugs.” The form occurring 
in New Mexico, Arizona, and California is placed as a variety mexicana (Gray). 
T. virginica (Linn. ) is 20-24 mm. long and a dark gold green species with the last ven- 
tral segment brownish yellow. It ranges west into Colorado. 


CARABIDZ.! Predaceous or Carnivorous Ground Beetles. 

This is a very large family of small to large, usually sombre, rarely metal- 
lic and brightly colored, long legged, strong jawed beetles which are noc- 
turnal in habits. They hide during the day under stones or other objects 
and run swiftly when disturbed. Many secrete an offensive and volatile 
liquid which is used in defense. The wings are well developed or absent 
and the basal tarsal joints of the front legs of the males are usually dilated. 
They are among the commonest insects and are to be found everywhere. 
The larve are fusiform, depressed, tapering anteriorly and posteriorly from 
the fourth abdominal segment. There are usually 6 ocelli on each side of 
the head. The antenne are usually filiform, rarely conical, and 14 jointed. 
The mouth parts are exserted and free, the mandibles sickle-shaped. Cerci 
are usually present on the ninth abdominal segment. As in the case of the 
adults, the mandibles merely crush the prey and do not have furrows or 
tubes to aid in sucking the juices up by the mouth. They are predaceous 
on caterpillars, grubs, grasshoppers, snails, such other small animals as 
they can overtake and subdue, and are nocturnal in habits, a very nice 
adaptation for the effective destruction of the armyworms and cutworms 
which also feed at night. The eggs are usually laid in the ground. Chelen- 
ius tricolor Dej., a widely distributed species, constructs an egg cell of fine 
clay sand on the stems of slender grasses and sedges along rivers. These 
mud cells are 2 x 1.25 mm., rounded oblong, smooth, with a distinct fold 
or lap marking the point of closure at one end.2 The family as a whole is 
one of the most beneficial because of the destruction of serious insect pests, 
snails, and slugs. Only a few occasionally eat berries, the amount con- 
sumed being very trival compared with the insect diet of the same species. 


The snail eaters belonging to the genus Scaphinotus (Brennus, Pemphus) and Cy- 
chrus,? are large black or reddish brown beetles often with purplish iridescence and 
characterized superficially by powerful jaws, narrow prothorax, and large abdomen. 
They feed on snails, slugs, cutworms, and other small ground animals. The larve 
are dark brown or black and heavily chitinized with sharp jaws and well-developed 
antenne. S. angusticollis (Fischer) is 17-25 mm. long, is reddish brown in the far 
north and black in its southern reaches, It extends from Siberia and Alaska through 
British Columbia, Washington, and Oregon into Northern California. S. marginatus 
(Fischer) is 12-19 mm. long, pitas dark purplleh, and extends from ee into 
Oregon. SS. cristatus (Harris), S . cordatus (Lec.), S. interruptus (Menet.), S. striato- 


Peon H. Horn, “Carabide of Boreal America.”’ Trans. Am. Ent. Soc., 9, pp. 91-196, 

G. Dimmock and F. Knab, “Early Stages of Carabide.” Bul. 1, Springfield Mus. 
Nat. Hist. 1904. 

R. Hayward, “Species of Bembidium of Am.”’ Trans. Am. Ent. Soc., 24, 1897, p. 32. 
“Species of Tachys of Boreal America.” Trans. am Ent. Soc., 26, 1899, p. 191. “Studies 
in Amara.” Trans. Am. Ent. Soc., 34, 1908, p 

A. F. Burgess and C. W. Collins, The Gena Calosoma.”” Bul. 417, Prof. Paper, 
Bur. Ent. U. 8. Dept. Agr. 1917. 

?J. L. King, Ann. Ent. Soc. Am., 12, 1919, p. 384. 

cen gilassification is that of Hans Roescheke in Annales Musei Nat. Hungarici, 5, 
p. 1 
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| punctatus (Chaudoir) (Fig. 254, A), and S. ventricosus (Dej.) are all black with bluish 
or purplish sheen but not strongly iridescent. They are all common in Central Cali- 
fornia, S. cristatus (Harris) ranging into Central Oregon and S. ventricosus (Dej.) 
into Southern California. The writer has many times observed different ones of these 
species feeding on the small gray garden slug, Agriolimax agrestis (Linn.), in the San 
Francisco Bay region. 

Cychrus hemphilli Horn is similar to the preceding species in form, being 15-18 
mm. long and black in color. It occurs in Wyoming and Utah, and the subspecies 
rickseckert Lec., is recorded from Montana and Idaho. 


The members of the genus Calosoma are large beetles with large well 
developed jaws and prothorax nearly as wide as the abdomen and much 
wider than the head. The color is black, green or bronze or a combination 


EO oes se oe 


Fig. 254.—Common western carabid beetles. A, Scaphinotus striatopunctatus (Chaudoir) ; 
B, Pterostichus californicus (Dej.); C, Promecognathus levissimus Dej.; D, Platynus macu- 
licollis (Dej.); E, Calathus ruficollis Dej.; F, Brachinus tschernikhi Mann. 


of these, often with a bright metallic iridescence. The adults hibernate 
in the soil. The larve are flat, strongly chitinized, black and white, and 
like their parents are ferocious enemies of caterpillars, slugs, and other 
small living prey. The majority live on the ground, but some readily 
ascend trees and feed not only on caterpillars but tear open the cocoons 
and destroy the chrysalids as well. They are among the most beneficial 
members of theinsect world. The fiery ground beetle, Calosoma calidum 
Fabr., is 22 mm. long, and black with six rows of golden spots in the deep 
punctures of the striated elytra. It is a very striking species occurring in 
many parts of the United States and ranging west into New Mexico, 
Montana, and British Columbia. It is especially predaceous on cutworms 
and armyworms. Calosoma cancellatum Esch. is similar, being 19 mm. 
long with-rough elytra and the rows of deep punctures without the golden 
spots. It is known in Oregon, California, Nevada, and Utah, and is com- 
mon in the fields and gardens. J. E. Graf! reports it as killing the adults 
of the sugar beet wireworm, Pheletes californicus (Mann.), in California. 
Calosoma haydenit Horn is 22 mm. long, shining black throughout with 
elytral strie and punctures. It occurs in Colorado. Calosoma obsoletum 
Say is 20 mm. long, black, the elytra with scaly sculpture. It ranges west 


1 Bul. 123, Bureau U.S. Dept. Agr. 1914, p. 47. 
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into New Mexico and Colorado and is reported by C. R. Jones! as feeding 
on young grasshoppers in Colorado. Calosoma peregrinator Guerin is 30 
mm. long, black, the elytra faintly striate. It occurs in New Mexico, 
Arizona, and Southern California, and feeds on cutworms and climbs trees 
for other caterpillars. Calosoma scrutator Fabr. is 30-34 mm. long, steel 
blue with green striate elytra margined with gold. The head and the entire 
margin of the prothorax are 
also gilded. The larve are 
dirty yellow with the head 
and scutes brown. The adults 
live on the ground or freely 
climb trees in search of cater- 
pillars. This species is more 
or less common throughout 
the country and is reported 
in Colorado, New Mexico, 
and California in the west. 
Calosoma sycophanta Linn.” 
is similar in size and color to 
the preceding but lacks the 
gold margins. It was intro- 
duced into the United States 
from Europe to feed on the 
gypsy and brown-tail moths. 
Two colonies of about 1,000 
individuals were brought into 
California by the State In- 
sectary in the spring of 1918, 
to prey upon the tree-infest- 
ing caterpillars. The com- 
mon black calosoma, Calo- 
soma semileve Lec. (Figs. 249, 
250, 255), is 25 mm. long, 
black, almost smooth, the 
strie and punctures being 
very minute. The larve are 
shining black above with 
white markings on the sides 
and venter: When mature they are 25 mm. long. This species is 
common throughout California and feeds on cutworms, armyworms, and 
other caterpillars, and on wireworms. Callisthenes zimmermanni (Lec.) 
(Calosoma) is 20 mm. long, jet black, faintly sculptured or smooth, wing- 
less, occurring in Washington, Oregon, and Northern California.” It is re- 
ported by A. L. Melander and M. A. Yothers as attacking young coulee 
crickets in Washington. 


Fig.255.—The common black calosoma, Calosoma 
semileve Lec. Adults and larve. 


The genus Pterostichus is a very large and common one in the west. The beetles 
are represented by the accompanying illustration. P. californicus (Dej.) (Fig. 254, B) 


1 Bul. 233, Colo. Agr. Exp. Sta. 1917. 


2A. F. Burgess, Bul. 101, Bur. Ent. U. S. Dept. Agr. 1911. Bul. 251, Prof. Paper, 
Bur. Ent. U. 8. Dept. Agr. 1915. 
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with its many forms is certainly the commonest species in California. It is especially 
' common under stones and has been observed feeding on the larve of the codling moth 
on the ground. 

The rufous carabid, Calathus ruficollis Dej. (Fig. 254, E), is well described as to color 
by the common name. The prothorax is brighter reddish than the finely striated elytra. 
The length is 8 mm. It is very common under stones, and also attacks the larve of 
the codling moth and other small caterpillars in California. The tule beetle, Platynus ~ 
maculicollis (Dej.) (Fig. 254, D), is 10 mm. long, pale brown with a small darker 
blotch in the middle of the prothorax and a large darker blotch occupying much of 
the dorsum of the elytra. It breeds in the marsh lands along the rivers, and often ap- 
pears in large swarms at dusk following rains, in the fall of the year. It freely enters 
houses and is very annoying because of the very offensive odor. It has been known as 
@ nuisance in the Sacramento and San Joaquin Valleys in California since 1882. In 
reality the beetle means no harm and except for entering houses is beneficial. It prob- 
ably occurs in many parts of the west. Other common names applied to it are overflow 
bug, tule bug, stink bug, and grease bug. The malodorous carabid, Nomius pygmaeus 
(Dej.), also has a very offensive smell, but never enters houses. It occurs in California 
and Oregon. The bombardier beetle, Brachinus tschernikhi Mann. (Fig. 254, F) (Brachy- 
nus), is interesting because of the very distinct explosions it produces in the expulsion 
of the defensive volatile protective fluid from the tip of the abdomen. The reports 
are accompanied by a vapor which is very pungent. The beetles are small, only 10 
mm. long, amber with very dark blue somewhat metallic and striated elytra. They 
occur under rocks, logs, or masses of dead leaves, are exceedingly agile and often escape 
after the bombardment without being seen at all. It occurs in California and Arizona. 


The murky ground beetle, Harpalus caliginosus (Fabr.), is the most noted 
member of another very large genus of carabid beetles. It is shining dull 
or reddish black with deeply striated elytra. The thorax is the same width 
as the elytra and the length 23 mm. The larve are black with a red head, 
and taper anteriorly with two long tail-like cerci. This beetle is well dis- 
tributed throughout the United States and occurs in the west in New 
Mexico, Arizona, and California. It normally feeds upon other insects, 
including the Colorado potato beetle, but occasionally does considerable 
injury by eating ripening strawberries. 


DYTISCIDZ.! Predaceous Water Beetles. 

The most conspicuous member of this large family in California, at 
least, is Dytiscus marginicollis Lec. It is 30 mm. long, smooth, dull green, 
with the entire margin of the prothorax and the sides of the elytra yellow. 
The adults fly readily at night and are, as well as the large elongated larve, 
predaceous on all small aquatic insects. In fact the latter are so ferocious 
as to be called water tigers and are sometimes very destructive to young 
fish. 


PotypHaca (Suborder) 


In this suborder the galea of the maxille are not palpiform; the first 
visible ventral abdominal segment is not usually interrupted by the hind 
coxal cavities; the hind wings lack cross veins; the prothoracic pleural 
sutures are absent; the antennz and tarsi are variable. The members are 
largely vegetable feeders, but many are carnivorous, and some feed on 
carrion. 
eee R. Crotch, ‘Rev. of the Dytiscide.”’ Trans. Am. Ent. Soc., 4, pp. 383-424, 


H.C. Fall, ‘“‘ Review of the N. A. Species of Agabus.” J.D. Sherman, Jr. N. Y., 1922. 
“Rey. of N. A. species of Hydroporus.” J.D. Sherman Jr., N. Y., 1923. 
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KEY TO SERIES OF POLYPHAGA ! 


1, Palpi ‘flexible; gular sutures double x. 5., jascees =... .:. 24 s0 pu eeeeeieie eae 2 
Palpi rigid or concealed; gular sutures BINgIE sis. a): v «ss sldvotetene eRe ee an 9 


- 2. Hind wings with simple, straight veins; abdomen with at least three chitinous 
segments dorsally and more or less exposed by the short elytra; antenne vari- 
able, but never lamellate; tarsi variable; larve thysanuriform with legs. Largely 
carrion -beetles, «(Series 015) 0 oleae aed ee iceaiciseialcae ee eine Staphyliniformia p. 379 

Hind wings with recurrent veins or in part connected by loops; abdomen with not 
more than two chitinous segments dorsally, usually completely covered by the 


elytra; antenne and tarsi variable; larve variable.............0..00e0eeeees 3 

3. Antenne never lamellate; number of tarsal joints variable.................... 4 
Antenne lamellate; tarsi S-joimted : 2.0). kee es did aes oo ca caves welts et ee 7 

4. Palpi never longer than antenne, tarsi variable...................00ceeeeeeee 5 
Palpi often longer than antenna, tarsi usually 5-jointed...................... 6 


5. Antenne variable, usually filiform, serrate or modifications of same, never lamel- 
late or clavate; body often elongate, not strongly chitinized; tarsi 5-jointed or 
heteromerous; larvee often greatly differentiated and most often with short legs 
or legless. Beetles of variable habits. (Series "I DT) yee oe ereees Polyformia p. 384 

Antenne variable, usually clavate or thickened externally; tarsi variable, heter- 
omerous, or 4- or 3-jointed; abdomen with 5 visible ventral segments; body 
strongly chitinized; larvee variable with legs. Predaceous and plant-eating 
beetles. (Series IV.) BENS RUNES cre cpa el bates eaves cpt ta rite eee Clavicornia p. 406 

Antenne variable, usually serrate or with outer joints wider, sometimes pectinate 
or flabellate; tarsi 4-jomtbed.. sagas eece esses as 6h elee oe ea eee 


6. Antenne clavate, body strongly ledge eet larve thysanuriform with legs. 
Water and land beetles. (Series Te) no45 oS sichiicie crs ase oldons Gear Palpicornia 


7. Body usually strongly chitinized; pleure of second and third abdominal segments 
separated by suture between the sternites; larve eruciform' with legs. Largely 
plant feeders, some few predaceous. (Series V.)............ Lamellicornia p. 4389 


8. Palpi with last joint triangular or small in some families; tarsi 5-jointed, the 
fourth joint minute and fused in a notch at the base of the fifth; laroz usually 
eruciform, sometimes legless. Destructive wood-boring and plant-eating beetles. 
(Series SVT) ees. Sia anions, te eatcieea igs ale Ack Sola Rete ote Yaya Phytophaga p.448 


9. Antenne variable and of many types; head frequently prolonged into a beak; 
prosternal sutures wanting; abdomen usually completely covered by elytra; 
tarsi 4-jointed excepting in certain bark beetles; larve eruciform and usually | 
legless® * (Series VIET) ws. Ge adeto wtaee > ters cals eae ieeiemeael eee Rhynchophora p. 488 


PALPICORNIA OR HYDROPHYILOIDEA (Series I) 


HYDROPHILIDZ. Water Scavenger Beetles. 

The giant water scavenger beetle, Hydrous triangularis (Say) ? (Hydro- 
philus) (Fig. 256), is the best known member of thisfamily. It is a large shin- 
ing black beetle, 34-37 mm. long, with a prominent keel or metasternal 


1 Arrangement modified from Charles W. Leng, Catalogue of Coleoptera of N. A. 1920, 
15: 


Tithe Staphyliniformia, Hydrophiloidea, Palpicornia, Polyformia, and Clavicornia form 
a more or less common group and are not so well differentiated as the other series, 
2R. Matheson, Life History Notes. Can. Ent., 46, 1914, p. 337. 
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Spine on the middle of the venter. The 
small cylindrical-oval yellow eggs are 
4x 1 mm. and are enclosed in a silken 
warp. They are laid in a smooth brown- 
ish egg case or nidus 22 mm. wide, 24 
mm. long, 15 mm. deep, which has a 
horn-like mast and whieh floats on the 
surface of the water or may be at- 
tached to a floating leaf, weed, or other 
objects. The young and adults are car- 
nivorous, devouring all procurable dead 
and living aquatic animals, and are some- 
times troublesome in fish hatcheries. The 
species is widely distributed throughout 
North America and occurs in many of 
the Western States. Tropisternus cali- 
fornicus (Lec.) is a small black shining 
water beetle, reported to have bitten 
bathers in swimming pools of Southern 


STAPHYLINIFORMIA OR STAPHYLINOIDEA (Series IT) 
Hind wings without cross veins or loop; antennz simple; tarsi 3- to 5-jointed 
KEY TO FAMILIES 


1. Elytra short, leaving greater part of the dorsum of abdomen exposed; wings 
present, and when not in use folded beneath the short elytra; dorsum of ab- 
dominal segments entirely strongly chitinous or horny.................... 

Elytra usually long, covering the greater part of the abdomen, or if short, the 
wings are wanting or are not folded under elytra when not in use; dorsum of 
abdominal segments partly membranous................. 00 eee eee ees 


2. Abdomen flexible with 7 or 8 segments visible ventrally; tarsi 83-5 jointed; body 
usually slender and often curved over the back. Small to large scavengers. 


‘ ‘ Fig. 256.—The giant water scavenger 
. California. . beetle, Hydrous triangularis (Say). 


MEU MUMEMMISECULESE)) as tudes crue als) & cada alel Sireite teh ccd bee lola daseule « Staphylinide p, 383 


Abdomen rigid with only 5 segments visible ventrally; maxillary palpi large; 
tarsi 3-jointed; body robust. Very small usually brown beetles living in ants’ 
nests. (Ant-Loving Beetles)............. dhe Batra rectal oiie we fais Pselaphidze 


s ioueish ines, Etvonenre(e DBRS EA ie ey Bice ORR eR ea Pee a 
PEM OMG ee cents ax, ele atel on Ws, elas) x, rutetyesdlebereutrmlebels; cha hare Be. Ua ovale cede 
a OR, ees eli oil ole an ala) ecole cae. n 809g aad Pe 99,9 eked a psuthnngy ta 


4. Antenne elbowed and with a short compact club; elytra truncate behind expos- 
ing last two abdominal segments; tibize usually all dilated and front pair 
toothed; hind coxze widely separated. Small robust usually dull or shining 


black or red and black. Live in carrion and dung. (Hister Beetles.) Histeride p. 384 


_ Antenne rarely elbowed and not clavate......... 6... 0. cece eee eee eee es 


5. Abdomen with 5 ventral segments, the fifth segment conically produced and as 
long as the three preceding ones; elytra not completely covering the abdomen; 
femur joined to side of trochanter; coxal cavities widely open behind; front 
cox large, conical and contiguous; hind coxz oval or transverse and widely 

separated. Very small oval shining species living in fungi, rotten wood and 

_ other decaying vegetable matter. (Shining Fungus Beetles.).Scaphidiide (Part) 
_ Abdomen with 6 or more ventral segments......... 6.0 cece eee eee eee 
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6. Front coxe flat; elytra not longer than the prothorax and exposing 5 dorsal ab- 
dominal segments; wingless; blind. Small beetles living on beavers. (Beaver 
(Beetles) meme tik varie e Seosteuscrere ata ta oro ete ASEM toeh oy in 1S oc ee Platypsyllide 

Front coxseglobular ‘or conical .. 0.00.) cc eee se 6 eee <n ee ras 


7. Front cox globular; mentum large, the bases of the palpi distant; eyes rudi- 
mentary or wanting; antennz long, 11-jointed. Minute beetles living in nests 


of rodents and on beavers, rare. (Rodent Beetles)............. Leptinide 
Front CoxssCOniGal a: osc S254 o-eales Aiaicle coh ele ate clidl 6 els ewe teh ey ee 8 
8: Hind’ coxse widely separated=. <5. coe 0. cc svie teen's co rice oe oe 9 
Hind ‘cox -closetogether sc: .2/5..cieiet OOK faces cree nse ot eee ll 


9. Eyes finely granulated or wanting; antenne clavate or filiform; tibial spurs 

large; apex of abdomen often exposed. Small to large flat or robust sombre 

or colored species feeding on carrion or decaying organic material. (Burying 

or Carnonpbectles®)>: i.e au... succmjololeuc tones int ce votes ee Silphide (Part) 
Eyes well developed and coarsely granulated...........0..s eee eeee eee neeees 10 


10. Elytra not entirely covering the abdomen; antenne long, slender, sometimes 
filiform 10- to 11-jointed; abdomen thick conical, pointed, the last ventral 
segment elongate; tarsi long and slender................. Scaphidiide (Part) 

Elytra entirely covering the abdomen; antenne extending apically. Minute 
shining or dull brown or black somewhat hairy species occurring under bark, 
stones and wet vegetable matter. (Ant-like Stone Beetles.)....Scydmenide 


11. Antenne clavate; hind tarsi not widened...-...............+-- Silphide (Part) 


12. Wings fringed with long hairs; abdomen with only 3 visible ventral segments; 
head and eyes large; antennze short, 11-jointed, clubbed. Rare, minute 
hemispherical shining species occurring under stones or in damp places. (Hemi- 
spherical Beetles )is.5) iss Aiy. ieee 's (oo wanes otehe. 8) cate cheese ae Spheeriide 


13. Abdominal sternites distinct, not fused; wings fringed with hairs; hind coxze 
close together and with plates wholly or partially covering femora.. bes os 
Part 


PLATYPSYLLIDA. Beaver Beetles. 

The beaver beetle, Platypsylla castoris Reitsema, is the only member of 
this family. The adults are small, brown, flat, wingless and blind beetles 
2.5 mm. long. The beetle in all its stages lives on the beaver. The minute 
eggs are attached to the skin among the dense hairs. The larve are 1.6 
mm. long, whitish, elongate-oval, and narrow at both ends. This species 
ranges in Europe and America, being reported in Alaska and California, and 
probably occurs wherever the beaver lives. 


LEPTINIDZ. Rodent Beetles. 

The rodent beetle, Leptinillus aplodontie Ferris, is a small reddish brown 
beetle 3 mm. long. It occurs on the sewellel, a rodent in the Lake Tahoe 
region of California. 


SILPHIDA. Burying or Carrion Beetles. 

Members of the genus Necrophorus are large elongate somewhat robust beetles with 
truncate elytra exposing the tip of the abdomen. They are the typical burying beetles 
and are often called sexton beetles on this account. The yellow-bellied burying beetle, 
Necrophorus guttula Mots., is a shiny black species 12-20 mm. long, the venter of the 
thorax clothed with fine yellowish hair. It ranges from Alaska to California, Arizona, 
and New Mexico. The variety hecate Bland, occurs in New Mexico and California. 
The red and black burying beetle, N. marginatus Fabr., is 20-27 mm. long, shining 
black, with the antennal club, epipleural fold, and two wide bands on the elytra orange- 


y 
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yellow or red. The venter of the mesothorax is clothed with yellow hair. It occurs in 
many parts of the United States and Canada, and in the west is pene a Rocky 


Mountain species ranging in Montana, Wyom- 
ing, Colorado, New Mexico, and also in 
Arizona and California. The black burying 
beetle, N. pustulatus Herschel (Fig. 257), is 
17 mm. long, shining black, with the Saterinl 
club, except the first joint, and two spots on 
each elytron, orange-red. It_is a widely dis- 
tributed species with many varieties. The 
variety melsheimert Kirby and its races have 
the red spots on the elytra and in addition the 
epipleural fold is also red. They occur in 
Alaska, British Columbia, Washington, Ore- 

gon, California, Arizona, New Mexico, and 
- Colorado. The variety nigritus Mann. (Fig. 
257) is entirely black excepting the red-tipped 
antennal club, and is common in California, 
Arizona, New "Mexico, and Texas. 

, Members of the genus Silpha are medium 
or large flattened beetles, somewhat oval 
with a wide thin margin to the thorax and 
abdomen. The tip of the abdomen is often 
exposed. The larve are flattened, wider near 
the anterior end, tapering posteriorly, and 
composed of armor-like segments usually 
black in color. The larve and adults feed 
on carrion or on decomposing vegetable mat- 
ter, and a number are destructive to garden 
vegetables. These injurious forms are con- 
trolled with poison bran mash. The spinach 
carrion beetle, Silpha bituberosa Lec.,1 is 
12 mm, long, black with three longitudinal 


Fig. 257.—The black carrion beetle, Nec- 
rophorus pustulatus Herschel var. nigri- 
tus Mann. 


Fie. 258.—The garden carrion beetle, 
Silpha ramosa Say. 


Alaska south along the Pacific Ocean into British Columbia, Washington, Oregon, 
1R. A, Cooley, Jour. Econ. Ent., 10, 1917, p. 94. 


ridges on each elytron, the posterior tip of 
each marginal ridge ending in a small tubercle. 
The members hibernate and spend much of 
their time in the soil, appearing in March. The 
ellipsoidal, cream-white eggs are smooth, 1.7 
to 2.4 m. in diameter, and are laid preferably 
in moist soil, as deep as 2 inches, during April. 
The larve are black with white connecting 
membrane and when full grown are 11 to 15 
mm. long. They live in the soil and usually 
feed at night, eating the edges of the leaves, and 
when disturbed drop to the ground. They pupate 
one or two inches in the soil. The larve and 
adults are often numerous and destructive to 
beets, squash, spinach, pumpkin, and other 
vegetables, alfalfa, wheat, lambsquarters, night- 
shade, monolepis, and other cultivated and na- 
tive plants. Beets and spinach are most seri- 
ously injured in May when the plants are young. 
It is typically a plains and mountain species 
occurring in Montana, Wyoming, Idaho, Wash- 
ington, British Columbia, Alberta, Kansas, and 
Nebraska. Silpha lapponica Hbst. is 12 mm. 
long, dull black, with the head and thorax 
clothed with dense fine yellow hair. It is chiefly 
a carrion feeder and is a palsacrtic species 
ranging from Northern Europe, Siberia, and 


Fic. 259.—The larva of 


the garden carrion Fic. 260.—The hairy rove beetle, 
beetle, Silpha ramosa Creophilus maxillosus (Linn.) var. 
Say. villosus (Grav.). ; 


emer tee iE 5 lay 


Fic. 261.—The pictured rove beetle, Thinopinus pictus Lec. 
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Idaho, Nevada, California, Utah, Colorado, Arizona, New Mexico, and Mexico. The 
beet carrion beetle, Silpha opaca Linn., is 12 mm. longand black. The larve are 
shining black. This species also feeds on vegetables, chiefly the leaves and roots of 
young beets. It has a range similar to the preceding, from Alaska to California. The 
garden carrion beetle, Silpha ramosa Say (Figs. 258, 259), is 12 to 18 mm. long, black 
with a velvety sheen, and the larve are shiny black. This species feeds chiefly upon 
decomposed vegetable matter but also attacks garden and field crops, grasses, and 
weeds. It often occurs on lawns. It ranges throughout the whole western area and is 
known in Montana, Colorado,- British Columbia, Washington, Oregon, California, Ariz= 
ona, and New Mexico. 


STAPHYLINIDZ. Rove Beetles. 


The hairy rove beetle, Creophilus mazillosus (Linn.) var. villosus (Grav.) (Fig. 260), 
occurs on dead animals and was first thought to be a carrion feeder, but it is now be- 
lieved that the larve and adults of this beetle 
feed upon the maggots of carrion flies.1 It is 
a large robust, shining black beetle, 12 to 21 
mm. long, the second, third, and sometimes 
the fourth abdominal segments densely clothed 
with yellowish hairs and a similar yellow 
band across the short elytra. The mandibles 
are very well developed. It is a widely dis- 
tributed species throughout Europe and North 
America. The above variety occurs through- 
‘ out the west in British Columbia, Washing- 
ton, Oregon, California, Arizona, and probably 
most of the other States. The variety arcticus 
Er. occurs in Siberia and Alaska. 

The pictured rove beetle, Thinopinus pictus 
. Leconte (Fig. 261), is a remarkably interesting 
wingless beetle, being 15-18 mm. long, yellow 
or dull amber with black curves, circles, and 
spots on the dorsum. The jaws are toothed 
- and well developed. The larve appear much 
like the adults but have simple jaws and the 
second and third thoracic joints are mostly 
black. This beetle is abundant on the sandy 
ocean beaches at dusk just above the water 
line, and is a ravenous feeder on sand fleas 
and cannibalistic on its own young. It ranges 
along the Pacific Coast from Lower California 
as far north as Central California. On the 
white sands near Monterey, E. C. Van Dyke 
reports a very pale form, while the darker form he 
variegatus (Mots.) ranges from Central Cali- fra. 262—The red spider destroyer, 
fornia north to Southern Alaska. Another Somatium oviformis (Casey). Larva and 
wingless species, Hadrotes crassus (Mann.), is adults. (After Quayle.) 

a brownish or black beetle also living on the 
ocean beach from Lower California northward into Alaska and the Aleutian Islands. 

The red spider destroyer, Somatium oviformis (Casey) (Oligota)? (Fig. 262), is a minute 

slender, shining black beetle, 1 mm. long, which in life constantly curves the abdomen 


up from under the short elytra. The eggs are oval, orange, and 0.36 mm. long. They 


are laid singly on the surface of the leaves. The larve are yellow and 2.5 mm. long. The 
adults are often very numerous on the leaves of deciduous fruit and citrus trees and on 
other plants infested with the common red spider, the two-spotted mite, the European 
red mite, and other destructive mites in Oregon and in California. The species is 
especially abundant in the fall of the year from September to November. 


1W. T. Davis, Jour. N. Y. Ent. Soc., 23, 1915, p. 150. 
2H. J. Quayle, Bul. 234, Cal. Agr. Exp. Sta. 1912, p. 509. 
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HISTERIDZA. Hister Beetles. 


Hololepta yucateca (Marseul), is 8-10 mm. long, black and rugose, occurring in de- 
caying cacti and fruits of wild gourd in New Mexico, Arizona, and Southern California. 
H. pervalida Blaisdell occurs in yucca and cacti in Southern California. Heterius 
californicus Horn,? H. hirsutus Martin and H. tristriatus Horn occur in ants’ nests in 
California. H. exiguus Mann infests ants’ nests in Washington, Idaho, California, 
and New Mexico. Terapus infernalis (Fall) (Melanetwrius) occurs in the nests of 
Pheidole hyatti Emery in Southern California and ranges into Arizona. 


Potyrormia (Series III) 
KEY TO FAMILIES 


1. Abdomen with 7 or 8 visible ventral abdominal segments..................-.. 2 
Abdomen with 6 visible ventral segments............. 00s eee cence eee eee eee 4 


2. Middle cox distinct; epipleura wanting; elytra usually with reticulated sur- 
face; no phosphorescent organs. Largely tropical beetles. (The Net- 
winged Beetles.) oicis cc sicnian stereos ciets'a, « utes. aha bie seal ealtaal eeekone eee Lycide p. 385 

Middle coxee in contact; epipleura distinct; elytra not reticulate.............. 3 


8. Episterna of metathorax sinuate on inner side; head nearly or quite covered by 
thorax; epipleura usually wide at base of elytra; phosphorescent organs 
usually present: (Hire Hlies))< 215-53 c.2 sna ndeoes ein ee ie Sree Lampyridz p. 386 

Episterna of metathorax not sinuate on inner side; head fully exposed; epipleura 
narrow at base; anterior coxe with distinct trochantins; elytra soft; no phos- 
phorescent organs. Medium-sized predaceous beetles. (The Leather-winged 
Beetlesis)a.acnyats 5 atelnccits sanecieteest oan ats eee aye (Telephoride) Cantharide p. 387 


4. Front trochantins present; claws often furnished with a membranous appen- 
dage beneath; antenne filiform or serrate; elytra soft and covering the entire 
abdomen or leaving the tip exposed. (Soft-winged Flower Beetles.) ....... 

(Malachiid@) Melyride p. 388 
Front. trochantins absent. . 2... 6c. cisieaeed ousvare ct ies 4 cle a oe Ale eee 5 


5. All tarsi 5-jointed; antennz serrate, 11-jointed, inserted at sides of head; head 
deflexed, narrow behind; eyes large. Small narrow wood-boring beetles. 


(Ship-Timber’ Beetles) = .) 22 Fis ashton eae Soe Lymexylonide 
Front and middle tarsi 5-jointed, hind tarsi 4-jointed.....................--- 6 
6. Sides of prothorax with sharp lateral margins, the base as wide as the elytra; 
antenne filiform, 11-jointed; head joined vertically against the thorax; hind 
coxe flat; elytra soft; tip of abdomen prolonged into a point. (Tumbling 
Flower Beetles:). 4 oa. hepareee.c wena ae on ee ee Mordellide 
Sides of prothorax rounded and without sharp lateral margins................ 7 


7. Hind coxe normal; tarsal claws simple; antenne filiform; 11-jointed, inserted 
before the eyes at the sides of the front; middle coxe with trochantins. Me- 
dium to small ant-like beetles. (Ant-like Flower Beetles.)....Anthicide p. 391 

Hind cox large and prominent; tarsal claws cleft or toothed, head deflexed, 
front vertical; antenne 11-jointed, inserted at the sides in front of the eyes; 
elytra soft and entirely or only partially covering abdomen. Medium to 
large soft-bodied beetles. (Blister Beetles.).................... Meloide p. 389 


8. Front coxee transverse, more or less cylindrical.....:...............-es000e- 9 
Front cox globular or conical 


1¥. G. Carnochan, Ann. Ent. Soc. Am., 10, 1917, p. 386. 
2W.M. Mann, Psyche, 18, 1911, p. 28. 


COLEOPTERA 385 


9. Legs stout, retractile; front coxe open behind; hind coxe extending to the 

margin of the body; tibie dilated usually with a groove near the apical end 

for the reception of the tarsi; tibial spurs distinct; last tarsal joint small and 
quadrate. Small to medium convex beetles. (Pill Beetles.)..... Byrtrhide p. 406 

Legs normal, tibie slender, spurs reduced or absent; front trochantins present; 

antenne serrate, 11-jointed, inserted below a slight ridge in front of the eyes; 

claws simple or pectinate. Small to medium terrestrial and aquatic beetles. 


PSOib-OdiedeblAnt MOCbICN: uc sence occ - aces cece tmeiheeesec’ Dascillide p. 404 

e ® 
10. Prosternum prolonged backwards into the metasternum..................... 11 
Prosternum not prolonged backwards into the metasternum.................. 14 


11. First two abdominal sternites fused or immovable; tarsi with membranous 
lobes beneath; thorax and abdomen firmly united; antenne serrate, 11-jointed. 
Small to large often beautiful metallic and iridescent beetles. (Metallic Wood 
IBOningpMceticns) er wennc ts Beaclafays of oherele G fide ca hw aly dlergiesrh wel Buprestide p. 395 

All the abdominal segments free and movable.................00000ceeeuee 12 


12. Prothorax firmly attached to the mesothorax, not movable; front coxal cavities 
closed behind by mesosternum; prosternal process prolonged but not mov- 
able. Minute black or brown beetles. (Pseudo Click Beetles.) Throscidze 

Prothorax loosely joined to the mesothorax and freely movable, the hind angles 
each prolonged into a tooth; prosternal process loosely received in a socket 
in the mesosternum; front coxal cavities entirely within the prosternum...... 13 


13. Prosternum lobed in front; labium visible; prothoracic process movable and when 
thrust into the socket on the mesosternum and forcibly snapped out causes 
the beetle to jump and click. Small to large mostly brown and black beetles. 
MEO KAM ECL IERS ) ta Me yrteisile «caylee Siolgleal on ethos weieuesbae F witle Hierbd Elateridz p. 392 

Prosternum not lobed; labium concealed; antenne inserted on the front some- 
what distant from the eyes; not able to jump and click. Small and rare beetles 
(Eucnemide) Melaside p. 394 


14. Abdominal sternites 1 to 3 fixed and rigid; antenne filiform; last tarsal joint as 
long as all the preceding together; claws very long and simple; body hairy. 
Small water beetles. (Long-toed Water Beetles.)....... (Parnide) Dryopide 

Abdominal sternites free and movable; antenne clubbed...................- 15 


15. Posterior coxe dilated into plates partially protecting femora, at least at the 
ases; antennz inserted in front of the eyes; tarsi normal. Small convex scaly 
beetles usually feeding on dead or dry animal matter. (Skin or Larder Beetles.) 

: Dermestide p. 404 
Posterior coxe not dilated into plates partially protecting the femora, but flat 
and covered by femora in repose; antennze inserted at the sides of the front; 
tarsal joints all but the last with membranous appendages. Slender often 
brightly marked pubescent flower-visiting beetles. (The Checkered Beetles.) 

Cleride p.388 


LYCIDZ. The Net-Winged Beetles. 

The members of this family have usually been considered a part of the Lampyridw 
in the past and are separated by the characters in the key. They are diurnal in habits 
and are predaceous. ros letus (Mots.) (Fig. 263) and H. simplictpes (Mann.) are 
small beetles, scarlet red above and black beneath, 8-11 mm. long, occurring in Northern 
_ California and ranging north into Oregon, Washington, British Columbia, and Alaska. 
_E. hamatus (Mann.) is similarly colored, 13 to 16 mm. long, and ranges in Alaska and 
British Columbia. £. aurora Hbst. is scarlet above and black beneath, 7-11 mm. long, 
and ranges throughout Europe, Siberia and much of North America. In the west it 
occurs in Alaska, British Columbia, Washington, Oregon, and Arizona. Calopteron 
_ terminale (Say) is 11-17 mm. long, black, the sides of the thorax and basal two-thirds 
of the elytra yellow, and the apical portion of the elytra purplish black. The head is 
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entirely hidden beneath the prothorax which is wider than long, and the elytra extend 
beyond the tip of the abdomen and are four times wider near the apex than at the base. 
It occurs on the foliage of plants near water and ranges from the east to California, 


Fig. 263.—The net-winged beetle, Fig. 264.—The common black lampyrid, 
Eros letus (Mots.). Lucidota fenestralis (Melsh.). 


LAMPYRID£.' The Fire Flies, Glowworms. ; 


These are the typical nocturnal fire flies so well known east of the Rockies but rare 
in the west. Our forms are mostly of the glowworm type in which the female is larvi- 


purr ke: fi i 3 se v se = és wie SS Ss Z , ° 
Fic. 265.—The pink glowworm, Microphotus angustus Lec. Males and adult apterous larvi- 
form females. eS 


form and emits light, while the male is winged but not phosphorescent. One of the 
commonest western lampyrids is Lucidota fenestralis (Melsh.) (Ellychina californica 
1H. C. Van Dyke, Bul. Brooklyn Ent. Soc., 12, 1918, p. 1. 
J. L. Leconte, “Syn. Lampyridw of U.S.” Trans. Am. Ent. Soc., 9, p. 15, 1881-2. 
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Mots.) (Fig. 264), a black nonphosphorescent beetle, 7-16 mm. long, often with a 
purplish lustre and with two red, rosy, or yellow marks near the lateral margins of the 
prothorax. The head is completely bidden beneath the prothorax. The larve are 
flat, elongated, and black or dark brown with pink integument. They average 15-18 
mm, in length. This species occurs in the canyons near creeks, and ranges from the 
east into Colorado, Arizona, California, and north into Oregon, Washington, and 
British Columbia. The pink glowworm, Microphotus angustus Lec. (Fig. 265), is larvi- 
form in the adult female stage, flattened, pinkish, and 10-15 mm. long. The elytra are 
vestigial with parallel lines-and the antenne are 9-jointed. The males are normally 
winged with pinkish bodies, the prothorax and elytra grayish brown, and the eyes 
black. The length is 10 mm. This interesting species occurs only in the dry grass 
on the foothills on very warm late summer and fall nights from June to August, and 
may be taken on but three or four nights during the average year in the San Francisco 
Bay region, California. The light is very bright and easily attracts attention. It is 
also reported in Oregon and Colorado. 

Zarhipis piciventris Lec.! has large yellowish brown larviform females, 30-50 mm. 
long. They are often taken in the San Francisco Bay region. The males are 10 mm. 
long, piceous, the mandibles, prothorax, bases of antenne, and legs reddish. Z. riversi 
Horn is 14 mm. long, black, with the face, palpi, thorax, scutellum, and abdomen 
except the black tip, all yellowish red. The females are larviform, yellowish, or brown- 
ish. The species occurs in the San Francisco Bay region, California. 


CANTHARIDZ (Telephoride).2 The Leather-Winged Beetles. 

This family comprises very common slender beetles with leathery wing covers, pre- 
daceous and diurnal in habits. Podabrus comes Lec. is 10-12 mm. long, has the head, 
prothorax, and margin of the posterior ven- 
tral segments yellow, the occiput sometimes 
dusky, and the elytra black with whitish 
pubescence. It feeds on aphis and is com- 
mon in Arizona, California, Oregon, and 
Montana. P. tomentosus (Say) (P. pruinosus 
Lec.) (Fig. 266) is 9-14 mm. long; head, pro- 
thorax, margin of abdomen, legs, and bases 
of the antennz yellow; the elytra black with 
whitish pubescence giving a grayish blue 
color. The adults appear in May and con- 
tinue throughout the summer. They fly 
freely about and drop to the ground if dis- 
turbed. The oblong pale yellow eggs, 0.36 
mm, long, are laid in masses on or in the soil. 
The larve are 15-20.mm. long and pink, ap- 
pearing velvety due to the covering of fine 

air. ‘The thoracic segments have two longi- 
tudinal dark lines on the dorsum. They live 
in the soil. Pupation occurs in a cell 3 to 6 
inches deep in the soil and the pups vary 
from white, pink, or dusky depending upon 
the development. The adults freely feed on 
all kinds of aphis in the fields, gardens, 
and orchards, and are common in California, 
Oregon, and probably.other Western States. 
Cantharis divisus (Lec.) (Telephorus) is a Fic. 266.—The downy leather-winged 
small species, 6-8 mm. long, black, the mouth beetle, Podabrus tomentosus (Say). 
reddish and the prothorax yellow, with two 
large black spots on the dorsum. - It is a very common species during the spring months 
and feeds upon the many aphis infesting grasses, flowers, vegetables, fruit trees, and 


1 This and the following species are placed in the family Phengodide by Leng. 

2J. L. Leconte, Trans. Am. Ent. Soc., 9, p. 45, 1881-2. 

HE. C. Van Dyke, ‘Review of Genus Silis Latr. in Am. North of Mexico.” Jour. N. 
Y. Ent. Soc., 26, p. 161, 1918. 

3H, F. Wilson, Jour. Econ. Ent., 6, p. 457, 1913. 
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other plants. It has been particularly predatory on the apple-grain Pie the melon 
aphis, the grain aphis, the rose aphis, and the green peach aphis in California. The 
species ranges north through Oregon, Washington, British Columbia, into Alaska, and 
is very beneficial. C'. consors (Lec.) is 12-19 mm. long, light yellowish brown, with head, 
prothorax, base of antennze, and legs reddish, the knees and tarsi of the legs piceous. 
It has been observed by the writer feeding in large numbers on the citrus mealybug on 
citrus trees in Southern California. 


MELYRIDZ (Malachiide).1 Soft-Winged Flower Beetles. 
The two-spotted collops, Collops bipunctatus Say, is 5 to6 mm. long, the . 
thorax rufous with two oblique black spots, the elytra bluish black, and the 
abdomen dusky. It ranges from Kansas to California and is reported as 
feeding on the larve of the alfalfa weevil in Utah.? The striped collops, 
Collops vittatus (Say), has wide bluish stripes on the elytra and the thorax 
is rufous with or without a small black discal spot. The adults and larvee 
feed on the larve and chrysalids of the alfalfa caterpillar in Arizona.? 


CLERIDZ.‘ Checkered Beetles. 


Cymatodera ethiops Wolcott occurs in Texas, Arizona, and New Mexico. The larve 
have been observed to feed on the caterpillars of the codling moth in New Mexico. 
Cymatodera ovipennis Lec. is 8-11 mm. long, pale brown, the elytra. with a pale line. 
The larve have been taken from the burrows of Ipochus fasciatus Lec., in Southern 
California.* The species is quite common throughout the State. 

The cypress barkbeetle destroyer, Enoclerus cupressi Van Dyke,’ is 7 x 2.5 mm., black, 
the elytra with a blue sheen and with triangular orange spots. It preys on the cy- 
press barkbeetle, Phle@osinus cupressi Hopk., in California. EH. eximius Mann. is 
6.5 mm. long, black with whitish pubescence, the elytra bright red with three small 
basal and two apical black spots, and the abdomen red. It preys chiefly on the ptinid 
beetles infesting soft trees such as California bay, alder, willow, wax myrtle, and so 
forth, from California to British Columbia. £. humeralis Schacffer has been reared 
from the cones of Douglas fir, infested with barkbeetles in California and Oregon. The 
beetle ranges north into British Columbia and south into Arizona. The wasp-like 
clerid, Hnoclerus sphegeus (Fabr.), is 9 mm. long, the face yellow, the thorax and elytra 
dark brown or black, the latter with two apical whitish or yellow bands, the front rep- 
resented by a few hairs, the median wide and subapical, small. The abdomen is red. 
The adults appear in May and June and search out the trees infested with the over- 
wintering broods of barkbeetles. They are active on sunny days and feed chiefly on 
the adult barkbeetles. The eggs are deposited in the trees soon after the adults appear 
and the larve develop before the adult barkbeetles emerge. The larve are voracious 
feeders attacking the larvae and pupz of the hosts within the galleries under the bark. 
When full grown they migrate by night to the ground close to the bases of the trees 
and overwinter in cells made of debris and lined with a foam-like secretion, several 
inches below the surface. The beetles feed on barkbeetles belonging chiefly to the 
genus Dendroctonus. In Colorado D. ponderosew Hopk. is specially attacked. The 


1 Veen “Syn. Malachiide of U. 8.” Trans. Am. Ent. Soc., 3, p. 79, 1870; 4, 
p. 9, Ss 

Thos. Casey, “Syn. Melyride of N. A.” Ann. N. Y. Acad. Sct., 8, p. 456, 1895. 

H. C. Fall, “Short Studies in Malachtide.” Trans. Am. Ent. Soc., 43, p. 67, 1917. 

2F.M. Webster, Bul. 112, Bur. Ent. U.S. Dept. Agr., p. 31, 1912. 

3V.L. Wildermuth, Bul. 124, U.S. Dept. Agr. p. 26, 1914. 

4 Chas. Schaeffer, “Notes on New Cleridw.””. Jour. N. Y. Ent. Soc., 16, p. 127, 1908. 
“N. A. Cleride.” Jour. N. Y. Ents Soc., 25, p. 129, 1917. 

A. G. Béving and A. B. Champlain, "“Tarve of N. A. Cleridew.” Proc. U. 8. Nat. 
Mus., 57, p. 575, 1921. 

A. W. Wolcott, “N. A. Predaceous Beetles of the Tribe Tillini.” Proc. U. S. Nat. 
Mus., 59, p. 269, 1922. 

‘DE. Merrill, Jour. Econ. pile 10, p. 461, 1917. 

oH. E. Blaisdell, Insect Life, 5, p. ’33, 1892. 

7E. C. Van Dyke, Bul. Brooklyn Eni. Soc., 10, 1915, p. 29. 

8 A. G. Béving and A. B. Champlain, Proc. U.S. Nat Mus., 57, 1921, p. 632. 
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' beetle is also recorded in Wyoming, Montana, Utah, Idaho, British Columbia, Cali- 
fornia, and New Mexico, and probably occurs in all the other Western States as well, 
Trichodes ornatus Say is 6-7 mm. long, of a metallic bluish color, the elytra with three 
irregular yellow bands, and the tibiz usually pale. The larve are 13 mm. long, yellow 
with heavily chitinized parts dark brown. They prey on the larve of bees and wasps 
and the adults feed on the pollen of flowers. It is a western species occurring in most 
of the States. Hadnocera scabra Lec. is 4-5 mm. long, dull brownish gray, with rough- 
ened hairs on the dorsum. It is quite common in Southern California and has been 
reported to feed on the woolly apple aphis by D. W. Coquillett.1_ It ranges north into 
Washington. 


CORYNETIDE. 

These beetles are separated from the Cleride by the heteromerous tarsi 
due to the atrophied fourth joint. Phyllobenus merkeli Horn is predaceous 
on Phiewosinus spp., under bark in New Mexico, Arizona, and California. 
Chariessa elegans Horn is 11.5 mm. long, pale red, the elytra bluish black, 
the antenne red at base, and the remainder black. The larve prey upon 
various wood borers including the cerambycid, Neoclytus conjunctus (Lec.), 
in Arizona, California, and Oregon. 

The red-legged ham beetle, Necrobia rufipes (De Geer), is 4.5 x 2.5 mm. 
long, iridescent peacock green or steel blue, with the bases of the antenne 
and the legs red. The head and prothorax are covered with fine hairs and 
the elytra finely striate. The eggs are white and the larve are brown or 
ochreous, with head and thorax darker, somewhat hairy, 10 mm. long. 
It is a cosmopolitan species commonly found, usually in spoiled meat, fish, 
and cheese, but occasionally also in cured hams and bacon. In the past it 
was thought to feed directly on the meat, but more recent investigations 
indicate that the adults and larve are predaceous on other carrion and 
scavenger insects, particularly the fly maggots which commonly infest the 
above mentioned products. JN. ruficollis (Fabr.) is red, the head, antenne, 
and abdomen black; the elytra blue or green with red base. WN. violacea 
(Linn.) is blue or green with the legs and antenne dark. All are cosmo- 
politan and found throughout our territory. 


MELOIDZ.” Blister Beetles. 

The larvee undergo several more changes than most beetles, including a 
propupal following three or four larval forms. Some are beneficial being 
predaceous on the eggs of grasshoppers, while others are injurious living 
in the nests of bumble and other wild bees and feeding upon the honey. 
Serious infestations may be controlled by dusting with calcium cyanide 
or arsenate of lead. 

The spotted blister beetle, Hpicauta maculata (Say), is black, covered 
with fine whitish hairs excepting in many small spots where the black 
shows distinctly. It is injurious to many crops such as alfalfa, beets, beans 
clover, potatoes, other vegetable and field crops, and native plants. It is 
specially abundant at times, and injurious in Colorado, Montana, Idaho, 
New Mexico, and ranges into California, Oregon, Washington, and British 
Columbia. The white spotted blister beetle, Hpicauta pardalis Lec., is 10 


1 Insect en , p. 260, 1892. 
me C.F NGM otis on Cantharis with Synoptic Table.” Trans. Am. Ent. Soc., 27 
293 1901. 


F. H. Chittenden, Bul. 43, Bur. Ent. U. S. Dept. Agr., p. 21, 1903. 
& Wellman, “Classification of the Lyitide.” Ent. Neus, 21, p. 211, 1910. 
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mm. long, black with many short white lines and spots over the whole dor- 
sum. It is a common Mexican species ranging north into New Mexico, Ari- 
zona, California, and Oregon. It is often abundant in grasses and weeds and 
freely attacks corn, potatoes, and other crops. The black blister beetle, 
Epicauta pennsylvanica (De Geer), is wholly black and 7-13 mm. long. 
It ranges from Mexico throughout much of the United States and occurs 
in New Mexico, Colorado, and Montana in the west. The adults ordinarily 
visit goldenrod, ironweed, ragweed, and pigweed, but are sometimes in- 
jurious to beets, cabbage, carrots, corn, mustard, potatoes, tomatoes, and 
other crops. The punctured blister 
beetle, Epicauta puncticollis(Mann.), 
is a small black beetle, 7-11 mm. 
long, with bluish sheen. The entire 
surface is minutely and densely punc- 
tured. It commonly feeds on tar- 
weeds, but also attacks flowers, 
corn, potatoes, and other crops. It 
ranges from Southern California into 
Oregon, Washington, Idaho, and 
British Columbia, and appears most 
injurious in the more northern range. 
The striped blister beetle, Epicauta. 
vitata Fabr., is 12-14 mm. long, 
blackish, each elytron bordered yel- 
low and with a yellow median stripe. It is a common species ranging 
. west into Montana, and is injurious to alfalfa, beans, beets, clover, corn, 
melons, peas, potatoes, radishes, tomatoes, turnips, and other crops. The 
immaculate blister beetle, Macrobasis immaculata (Say), is a cinereous, 
pubescent gray or yellow species, often a serious pest to beets, cabbage, 
potato, tomato, and other crops in Colorado, New Mexico, and the 
east. MM. albida (Say) is similar in color with two narrow black lines on 
the prothorax. It also attacks vegetable crops in Colorado. The long 
blister beetle, Macrobasis longicollis (Lec.), is a large species uniformly 
clothed with yellow pubescence. It is indigenous to New Mexico, Arizona, 
and Texas, and is at times very abundant and destructive to field and truck 
crops. The ash-gray blister beetle, Macrobasis unicolor (Kirby), is ashy 
gray and 10to15mm. long. It isa very common eastern species, the adults 
being often destructive to forage and truck crops. The beetle ranges west 
into Arizona, Colorado, and Idaho, and often appears in large numbers in 
the areas where grasshoppers breed and where the young undoubtedly feed 
on grasshopper eggs. The green blister beetle, Lytia cyanipennis (Lec.), is 
13-18 mm. long, green or purplish blue.. The adults are general feeders 
on leguminous crops and the larve on grasshopper eggs. The species ranges 
throughout the west, being known in Wyoming, Utah, Montana, Washing- 
ton, British Columbia, Oregon, and California. Nuttall’s blister beetle, 
Lytta nuttalli (Say), is 16-28 mm. long, metallic green or purplish. It is 
a large, ravenous western species with habits much like the preceding. It 
is known in New Mexico, Colorado, Wyoming, Montana, and Idaho, being 
confined largely to the Rocky Mountain region. The infernal blister beetle, 
Lytia stygica (Lec.) (Fig. 267), is iridescent bright green to bluish black and 


Fig. 267.—The infernal blister beetle, 
Lytta stygica (Lec.). 
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9-14 mm. long. It isacommon Pacific Coast species, appearing in the 
spring and feeding on wild flowers, California poppy, iris, dog fennel, and 
weeds, later often occurring on ornamentals and native shrubs. It ranges 
in California, Oregon, and Washington. Lytia insperata (Horn) is 15-20 
mm. long, black throughout and often injurious to sugar beets in Southern 
California. 

The soldier beetles, Tegrodera erosa Lec. (Fig. 268) and 7. latecincta 
Horn, are very extraordinary arid and desert species occurring in Arizona and 
California. They are 17-30 mm. long; the head red; the prothorax dusky 


Fic. 268.—The soldier beetle, Tegrodera erosa Casey. 


red; the antenne, legs, and remainder of the body shining black; and the 
elytra golden yellow, reticulated, and with black margins, a black median 
belt, and black apices. In the former species the black markings of the 
elytra are very obscure, while on the latter they are strongly pronounced, 
The beetles ordinarily feed upon the native sage brush, artemisia, and other 
plants, but frequently invade alfalfa fields and do much damage. 


ANTHICIDZ. 1 Ant-Like Flower Beetles. 

The fruit notoxus, Notoxus constrictus Casey (Fig. 269), is a very peculiar 
fawn-colored beetle, 3-4 mm. long, with a wide median and narrow -° 
apical black band on the elytra, and the prothorax prolonged over the head 
into a somewhat forked horn, while the head is carried at right angles to 
the main axis of the body. The species is common in the orchards of all. 
parts of California and often feeds on the injured fruit in the orchards and 
on the cut fruit in the dry yards, but is not-a pest in that the larve do not 


1 Thos. Casey, ese lof Anthicide of U.S.” Ann. N. Y. Acad. Sci., 8, p. 624, 1895. 
H. C. Fall, ‘“N. A - Species of Notorus.” Bul. Brooklyn Ent. Soc. 1, p. 33, 1916, 
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breed in the dried fruit. It has been taken on apples, apricots, cherries, 
peaches, plums, and prunes, and is also injurious to young eggplants. JN. 
calcaratus Horn has similar habits in Southern California and ranges into 
New Mexico; N. monodon Fabr. ranges throughout the United States. » 
J. B. Gill has observed it feeding on the pupe of Archips argyrospila Walker 


Fia. 269.—The fruit notoxus, Notorus Fic. 270.—The western eyed 
constrictus Casey. _, elater, Alaus melanops Lec. 


in Colorado.! It is also recorded as boring into the twigs of apple trees in 
Southern California. 


ELATERIDZ.” Click Beetles, Wireworms. 

This family is a large one, containing many injurious species. 

The eyed elater, Alaus oculatus (Linn.) is a large shining black species 
28-45 mm. long, with two large oval, conspicuous eye-like spots on the 
dorsum of the prothorax surrounded by a ring of whitish scales, the elytra 
striated and the whole dorsum covered with scattering white scales. The 
adults frequently occur about rotten logs or stumps. The larva is smooth, 
cylindrical, yellowish, 50 to 63 mm. long, and lives in dead and decaying 
wood and are predaceous on the larve of wood boring beetles. The species 
is eastern and ranges west into Montana. This species is replaced in the 
west by Alaus melanops Lec. (Fig. 270), a dull black species lacking the 
white scales around the eye-spots and on the pronotum. It is also smaller, 
averaging from 28-35 mm. in length. The larve are 35 mm. long, yellowish 


1 Bul. 116, pt. 5, Bur. Ent. U. S. Dept. Agr., p. 102, 1913. 

2, Blanchard, “Rev. of Cardiophorus.” Trans. Am. Ent. Soc., 16, p. 1, 1889. 

Chas. Schaeffer, New Western Species. Jour. N. Y. Ent. Soc., 24, p. 256, 1916, 

J. A. Hyslop, ‘Phylogeny Based on Larval Characters.’’ Ann. Ent. Soc. Am., 10, 
p. Zan ey “Genotypes of the Hlateride of the World.”’ Proc. U. S. Nat. Mus., 58, 
p. 621, 1921. 
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_good care. P.canus (Lec.) is a similar 
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with the head and thoracic segments dark brown. It ranges from New 
Mexico and Southern California to British Columbia. Alaus lusciosus 
Hope is a large robust species 45 mm. long, velvety black with circular 
eye-spots, much of the sides of the prothorax and large blotches on the 
elytra made up of yellowish white scales. It occurs in Arizona. Chal- 
colepidius smaragdinus Lec. is a most brilliant green species occurring on 
willow in Arizona and Southern California. 

The sugar beet wireworm, Pheletes californicus (Mann.) (Limonius),' is 
elongate, light or dark brown, 10 mm. long, clothed with short fine hair and 
coarsely punctured on the dorsum. The 
females leave hibernation in the spring [°° - "3 Se | 
and lay the small elliptical white eggs in a : a 
the soil. The eggs hatch in from fifteen 
to thirty-three days. The larve are typi- 
cal, cylindrical, shiny yellowish brown 
wireworms (Fig. 271). They are root 
feeders attacking chiefly young plants, 
but also working up the stems of older 
ones. They are serious pests to young 
sugar beets and beans throughout Cali- 
fornia, and also attack alfalfa, corn, dock, 
mustard, pigweed, potato, chrysanthe- 
mum, asters, and other native and culti- 
vated plants. The larve require about 
three years to develop and a complete 
life cycle covers four years. The larve 
also often occur in rotten logs. The 
species ranges north into Washington. 
The predaceous ground beetles kill many 
of the larve. Control measures consist 
in clean cultivation, early planting, and 


species ranging from Southern California 
into British Columbia. Limonius in- 
fuscatus -Mots. is often associated with 
the two preceding species, affects prac- 
tically the same crops, and is specially 
serious as a pest to potatoes in sandy 
river bottom land. L. discoideus Lec. is 
known in Oregon and British Columbia 
as the bud click beetle because of the 
injury by the adults to the buds and blos- = 

soms of apple, cherries, pears, plums, and 1. 271.—Typical infestation of wire- 


other fruit trees. It ranges south into Lit oS stag ge Pears 


- California and east into Colorado. Ludius after planting. 


hieroglyphicus (Say) (Corymbites) is 11- 
13 mm. long, the head and thorax bronzy black clothed with whitish yellow 
pubescence, the elytra dull yellow with dark cross bands and reddish brown 


1J. E. Graf, Bul. 124, Bur. Ent. U.S. Dept. Agr. 1914. 
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legs. It is an eastern species reported to feed on the buds and young leaves 
of apple in British Columbia.! The inflated wireworm, Ludius inflatus 


(Say),? is a robust slate gray or almost black species 8-11 mm. long. The — 


larve are 13 mm. long, pale yellow, and somewhat flattened. They are 
serious pests to seedlings of barley, corn, oats, wheat, and potatoes, while 
the adults feed on the buds and petals of wild roses, apple trees, and eat the 


Fig. 272.—A wireworm or larva of a click beetle. 


kernels of seed wheat on the ground. The species is particularly injurious 
in British Columbia, Washington, Oregon, and Idaho, but also occurs in 
California, Arizona, New Mexico, and Eastern States. The dry land wire- 
worm, Ludius noxius Hyslop,’ is a slender black beetle 13 mm. long, while 
the larve are yellow and of the same length. It has habits similar to the 
preceding and occurs in the dry areas east of the Cascades in Washington, 
Oregon, and Idaho, where cereals are chiefly injured. The potato wireworm, 
Dolopius lateralis Esch., is a slender, dark reddish brown species 7 mm. 
long. The larve are yellow and often serious pests 
to potatoes. The adults frequent orchards. The 
Hk species ranges from the.east into British Columbia, 

a | mM Oregon, Arizona, and California. There are a num- 
Pl Ne ber of synonyms for this beetle. 


Melanactes densus Lec. is a very common, large shining 
black beetle 21 mm. long, with striated elytra. It occurs 
throughout California. Cardiophorus fenestratus Lec. is 
6-7 mm. long, shining black with four pubescent spots on 
the elytra. It is sometimes a pest to buds and blossoms of 
fruit trees in the northwest. It occurs in British Columbia, 
Washington, Oregon, California, Nevada, Utah, Colorado, 
Montana, and eastward. 


MELASID (Eucnemide). 

Fia. 273.—The click beetle,  Melasis rufipennis Horn‘ is 8 to 12 mm. long, the elytra 
Ludius nigricollis (Bland) and antenne reddish, and the remainder blackish. ‘The 
(Corymbites). Colorado. Jarve are yellowish with the first thoracic segment the 

widest, flat, and the mouth parts well developed and dark 
brown. When mature they are 26-29 mm. long. They honeycomb the wood of 
living trees with flat burrows. The adults emerge about the middle of April. The 
lowland and white firs are attacked in Oregon, Washington, California, and Nevada. 


1W. H. Brittain, Proc. B. C. Ent. Soc., p. 14, 1912. 

2J. A. Hyslop, Bul. 156, U. S. Dept. Agr., p. 10, 1915. 

3 J. A. Hyslop, Bul. 156, U.S. Dept. Agr., p. 12, 1915. 

E. C. Van Dyke, considers this a variety of Ludius pruininus (Horn), an eastern species 
also known in California. 

4W. J. Chamberlin, Jour. N. Y. Ent. Soc., 28, p. 154, 1920. 
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BUPRESTIDZ.! Metallic Wood Bores, Flat-Headed Borers. 

This is a large family of beautiful metallic beetles, chiefly injurious to 
native and introduced fruit, shade, ornamental, and forest trees and shrubs. 
The larve are known as flat-headed borers because of the greatly enlarged 
and flattened thoracic segments. Control measures,” are quite difficult. 
The arsenical sprays can be used for the leaf-eating adults and the oil 
sprays for killing the eggs laid on the bark. Removing and burning the 
infested parts of trees, and digging out the larve may be of some value. 
Whitewashing, tree wrappers, and protectors afford considerable protection 
against egg-laying. Special methods are given under the more important 
injurious forms. 


The placid buprestid, Chrysophana placida (Lec.), is a small species, 8-10 mm. long, 
entirely metallic green or often with a bronze iridescent line in the middle of each 
elytron. The larve mine the cones and wood of normal, injured, or dead trees of white, 
sugar, single leaf, yellow, and knobcone pines, mountain hemlock, Douglas fir, alpine, 
white and red firs, and red cedar. The species is destructive to the seed crop of the 
knobcone pine and has been reared from window and door casings made from sugar 
pine. The adults fly from March to August. Hibernation 
is in the pupal stage. The range includes Washington, 
Oregon, California, Nevada, Utah, Colorado, Arizona, and 
New Mexico. 

The California buprestid, Polycesta californica Lec., is 
13 mm. long, black, coarsely punctured, and the elytra 
with coarse striz. The larve mine dead and dying forest, 

e, ornamental, and fruit trees, including white alder, 
cottonwood, oaks, mountain mahogany, almond, apple, 
pear, California Christmas berry, red bud, maple, and 
manzanita. The species occurs in California, Oregon, and 
Alaska. P. elata Lec. mines dying and dead oak, red bud, 
sycamore, and other shade trees in Arizona. P. velasco 

ast. mines injured, dying and dead cat’s claw, mesquite, 
and palo verde in Arizona, California, New Mexico, and 


exas. 

Members of the genus Acmaodera ? are largely black with 
bright yellow orange or red markings on the elytra, and 
covered with soft pubescence. The adults commonly fy. 274._-The common 
visit flowers. Acmaodera amabilis Horn is 8-11 mm. long — gower puprestid, Acma@o- 
with the apical spot mostly red. It mines dead wood of — Gera connexa Lec. 
mountain alder in Arizona and New Mexico. A. angelica 
Fall is 6.5-9 mm. long, the elytra with 4 transverse series of yellow or reddish spots. 
It mines injured, dying or dead oak, poison oak, and ceanothus in California. A. acuta 
Lec. is 5-9 mm. long with similar yellow markings. It is one of our commonest species 
and attacks injured, dying and dead wood of native blue oak in California, Arizona, 

.and Utah. A. connexa Lec. (Fig. 274) is 8-13 mm. long with many curved yellow 
lines and spots on the elytra, there being present often as much yellow as black. The 
larvze mine the injured wood of oaks in Oregon, California, Arizona, Nevada, and Utah. 


1 ee Chamberlin, “ Buprestide of Northern California.” Hnt. News, 28, pp. 129, 


166 : 

H. E. Burke, ‘‘Flat-headed Borers Affecting Forest Trees in the U. 8.” Bul. 437, 
Prof. Paper, U. 8. Dept. Agr. 1917. “Western Buprestide.” Jour. Econ. Ent., 10, p. 
329, 1917; 11, p. 209, 1918. Proc. Ent. Soc. Wash., 22, p. 72, 1920. 

A. 8S. Nicolay and H. B. Weiss, “Review of the genus Buprestis in N. A.” Jour. N. 
ae Soc., 26, p. 75, 1918. ‘Group Traches in N. A.” Jour. N.Y. Ent. Soc., 28, p. 136, 

2H. EH. Burke, Jour. Hcon. Ent., 10, p. 332, 1917. 

3H. C. Fall, “Synopsis of Species of Acme@odera of N. A.” Jour. N. Y. Ent. Soc., 
7, p. 1, 1899. 
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The species is common in the Sierras. A. cuneata Fall is 8-10 mm. long with as many, 
or more, yellow marks as black on the elytra. It mines injured and dead wood of moun- 
tain alder in Arizona and Utah. A. hepburni Lec. is 8.7-12 mm. long, very densely 


pubescent, and mostly yellow on the elytra with black predominating posteriorly. . 


The larvee mine injured or dying pear and other fruit trees, as well as oak trees through- 
out California. The adults appear in May and June. <A. mariposa Horn is 7-8.5 mm. 
in length, the elytra with three reddish spots behind the middle. The adults feed on 
the foliage and the larve mine injured and dying mountain mahogany, California 
Christmas berry, ceanothus, poison oak, California coffee berry, and red bud in the 
mountains of California and Oregon. The adults appear from April to June. A. van 
dyket Fall is 9-12 mm. long and has a few mostly lateral small orange spots on the 
elytra which tend to coalesce into bands. It mines ceanothus and the injured roots of 
nee Se in California, Washington, Nevada, and Utah. The adults appear from May 
to July. 


The sculptured pine borer, Chalcophora angulicollis (Lec.) (Fig. 275), is a 
large species 25-28 mm. long, shining dark brown or black, with numerous 
irregular sculptured areas on the dorsum 
bronze, and the venter iridescent bronze. 
The larve attack yellow pine, Douglas fir, 
white fir, and grand fir in British Columbia, 
Washington, Idaho, Oregon, California, New 
Mexico, and Colorado. j 


The emerald juniper borer, Trachykele blondeli 
Marseul, is one of the most beautiful beetles, being 
a rough bright iridescent green with golden reflec- 
tions. It is 14-17 mm. long, and mines living, in- 
jured, dying and dead western juniper, Monterey 
cypress, Macnab cypress, Sargent cypress, red cedar 
or giant arborvite in Washington, Oregon, Cali- 
fornia, and New Mexico. The adults fly from 
April to August. 7’. opulenta Fall is similar but 
the surface is less rough and the disk of the elytra 
is marked with small velvety black spots; it is 16- 
20 mm. long. It attacks the wood and bark of 
incense cedar and red cedar in the higher moun- 
tain regions of California, Oregon, and Washington, 
and the giant sequoia in California. 7’. hartmani 
Burke is stout, 22 mm. long, brownish bronze, the 
Fig. 275.—The sculptured pine elytra iridescent with black velvety depressions. 

borer, Chalcophora angulicollis The larve are very slender, translucent white, 

(Lec.). smooth, and 10-jointed. They mine the wood of Sar- 

gent cypress in California. 7. nimbosa Fall is a 
dull bronze or gray species 15-17 mm. long, more or less pubescent and with velvety 
black spots on the elytra. The larvee require two or three years to mature and usually 
enter living trees through old wounds. The adults fly in April, May, and June. The 
species infests red fir, white fir, mountain hemlock, juniper, incense cedar, cypress, and 
the giant sequoia, and ranges in California, Oregon, Washington, and British Columbia. 

The members of the genus Dicerca are dull bronze, medium-sized, with the tips of 
the elytra drawn out or prolonged. D. crassicollis Lec. (D. californica Cr.) is bronze- 
gray or brownish and 17 mm. long. The larve mine Douglas fir in California, Oregon, 
and Washington. The flat-headed cherry tree borer, Dicerca divaricata (Say), is brassy 
brown or grayish, 16-21 mm. long. The larvee infest the cherry in British Columbia 
and also occur in Colorado. The species is widely distributed throughout North America 
and is represented under many synonyms. It infests cherry and beech in the east. 
Dicerca horni Crotch is a common destructive pest in the west. It is 12 mm. long 
and of a bronze color, with small black narrow broken ridges on the dorsum. The 
larvee are 37 mm. long. They mine injured, dying and dead alder, buckeye, buckthorn, 
cherry, bird cherry, California coffee berry, ceanothus, madrona, mountain mahogany, 
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oak, peach, plum, prune, poison oak, snowberry, sumach, sycamore, and English wal- 
nut, The adults fly from April to September. The range includes Montana, Idaho, Wash- 
ington, Oregon, and California. D. pectorosa Lec. is robust rough, blackish bronze in 
color. 12-i6 mm. long. The larve resemble those of the western flat-headed apple tree 
borer but are larger, measuring 25 mm. They mine peach, prune, and wild plum trees, 
and particularly infest the areas around the burrows of the western peach borer, A’geria 
opalescens H. Edw., in Oregon and California. Lodgepole pine is listed as a host by 
W. J. Chamberlin. The range also includes Idaho, Nevada, and Utah. Dicerca pro- 
longata Lec. is of a shining bronze and copper color, 23 mm. long, with the elytra much 
prolonged at the tips. The larve mine cottonwood, poplar, and cherry. The range 
includes much of North America. In the west the species occurs in the higher moun- 
tains of British Columbia, Washington, Oregon, California, Nevada, Montana, Wyo- 
ming, Colorado, and New Mexico. D. sexyalis Crotch is 16 mm. long, bronze or copper, 
with a number of well defined linear ridges on the elytra and prothorax. It mines 
Douglas fir, knobcone pine, and yellow pine in New Mexico, Arizona, California, Ore- 
gon, and Washington. D. tenebrosa (Kirby) is 17-19 mm. long, dark bronze or gray, 
with numerous short linear shiny black ridges on the dorsum, and reddish copper be- 
neath. It mines dead white fir, lodgepole pine, and yellow pine in California, Nevada, 
Oregon, and Eastern States. 


The poplar borer, Pecilonota * 
cyantpes (Say), is 11-15 mm. 
long, iridescent brassy or bronzy 
above, the sharp prolongations 
of the elytra tipped with copper. 
The body is plainly punctate 
and the elytra finely striate. 
The adults fly in August and 
September. The larve mine in- 
jured wild and ornamental pop- 
lars in the Eastern States and 
in Colorado and New Mexico. 
The variety californica Cham- 
berlin usually attacks young 
aspen in California, Oregon, 
Utah, and Idaho. P. fraseri 
Chamberlin breeds only in wil- 
low and ranges from British 
Columbia to northern California 
(Van Dyke). P. thureura (Say) 
flies in July and August and 
mines living wood of older na- 
tive and ornamental cotton- 
wood trees in Montana and 
Aca P. montanus Cham- is 

erlin also mines the same host — RRS Co pT is capa 
: : : Fic. 276.—The it uprestis auru- 
in Montana. The latter is 15- “"Ynia Linn. A beautiful paca em the elytra 
17.5 mm. long, dark brassy green _ bordered with gold or copper. 
almost black or grayish. 

Members of the large genus Buprestis are medium-sized with small 
rounded scutellum, the elytra usually striated and often marked with 
yellow. The adject buprestid, B. adjecta (Lec.), isa rather short, robust, | 


1W. J. Chamberlin, “Review of Pwcilonota in N. A.” Jour. N. Y. Ent. Soc., 30, p. 
52, 1922. : 
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entirely metallic green species 13-18 mm. long, the suture and lateral 
margins of the elytra cupreous and the tips bidentate. It is a rather rare 
alpine species which mines the Jeffrey, lodgepole, and yellow pines in 
British Columbia, Washington, Oregon, California, Nevada, Idaho, Colo- 
rado, Wyoming, New Mexico, and is also recorded in Oahu, H. T. The 
adults fly from July through September. The aurulent beetle, Buprestis 
aurulenta Linn. (Fig. 276), is the most beautiful of the common mountain 
species. The adults are 14-19 mm. long, iridescent green or bluish, the 
median suture and margins entirely bordered with copper. There are at 
least nine synonyms. It is similar to the preceding species, but has every 
other elytral striz suppressed and has a wider marginal gold band. It 
mines injured, dying and dead Douglas fir which is the preferred host, as 
well as red cedar, Colorado blue spruce, Sitka spruce, digger pine, Jeffrey 
pine, lodgepole pine, Monterey pine, sugar pine, white pine, and yellow 
pine. The larve pupate and transform into adults in the summer and early 
fall which hibernate in the pupal cells and emerge the following spring and 
summer. The larve are particularly injurious to lightning-struck, fire- 
scorched, blazed, or wounded trees. The species is common in the high 
mountains throughout the west, being known in British Columbia, Wash- 
ington, Oregon, California, Idaho, Nevada, Montana, Wyoming, Utah, 
Colorado, New Mexico, and Arizona. H.E. Burke! has reported the larvee 
of the colydid beetle, Deretaphrus oregonensis Horn, preying on the larve 


in Oregon. The confluent buprestid, Buprestis confluenta Say, is one of the ‘ 


most beautiful and rarest beetles. The adults are 14.5-16 mm. long, 
bright emerald green or bluish, the elytra thickly and confluently spotted 
with bright yellow. The male has a wide yellow band on the venter. They 
fly from July through September. The larve mine injured and dead poplar 
and aspen throughout the United States. The species ranges west into 
Colorado, Wyoming, Utah, Nevada, California, and British Columbia. 


Buprestis connexa Horn is 15 mm. long, brilliant green, the dorsum of the head, pro- 
notum, and margins of the finely striated elytra cupreous. It is an alpine species flyin 
from July through September, and mining the cambium and sapwood of stumps an 
felled trees of Jeffrey and yellow pines in California, Oregon, Idaho, and Nevada. B. 
fasciata Fabr. is 15-19 mm. long, iridescent blue green, the female immaculate or with 
from two to six yellow or orange spots and the male always with six spots on the elytra. 
The middle pair of spots is very much wider than the others. The phase known as langi 
(Mann.) is almost entirely brilliant green and is but the female of the western form. It 
mines Douglas fir and yellow pine in every Western State from Alaska to Southern Cali- 
fornia, and from the Pacific Ocean to the Rocky Mountains. 8B. gibbsi (Lec.) is a rare 
alpine species 15 mm. long, the elytra purplish with two transverse pale spots, and two 
apical partially orange spots on the elytra. It mines the solid heartwood of old fire scars 
or dead logs of oak and cottonwood in California, Oregon, Washington, and Colorado. B. 
leviventris (Lec.) is 14-20 mm. long, black or very dark brown with a somewhat broken 
longitudinal yellow or orange line or row of spots on the middle of each elytron in series 
of four divisions or spots. The front of the head and the extreme front marginal tip of 
the pronotum are also yellow orange, and there are two orange spots on the venter of the 
last abdominal segment. It mines injured and dead yellow pine which is the primary 
host, also digger, lodgepole, and Monterey pines, and aids in destroying stumps. It 
prefers old dry logs and poles without bark, and occurs in Washington, Oregon, Cali- 
fornia, Idaho, and Arizona. A number of parasites have been reported preying upon 
it in California by H. E. Burke.? The rustic beetle, Buprestis maculiventris Say var. 
rusticorum (Kirby), is 15-23 mm. long, black with purplish iridescence, punctate and 


1 Ent. Soc. Wash., 21, 1919, p. 124. 
2 Proc. Ent. Soc. Wash., 19, p. 87, 1917; 21, p. 124, 1919. 
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striate, with parts of the head, the anterior angles of the pronotum, and the venter of 
the last abdominal segment mostly orange, and often with a pair of lateral orange spots 
on the three preceding segments. The adults fly from May through October and fre- 
ose feed on the needles of the yellow pine. The larve mine dying and dead Douglas 
r, white fir, alpine fir, grand fir, and yellow pine in New Mexico, Colorado, Idaho, 
Utah, Nevada, Arizona, California, Oregon, Washington, and British Columbia, and 
occur throughout much of North America. The variety subornata (Lec.) differs from 
the preceding by having a more uniform green or violet hue and by having two discordal 
ventral abdominal spots more or less connected with the lateral ones. It mines Douglas 
fir and yellow pine in Colorado, New Mexico, Montana, Utah, Oregon, and California. 
Buprestis viridisuturalis Nicolay and Weiss is 11-22 mm. long, the head, thorax, and 
venter bright metallic green, the elytra yellow with large irregular median line embrac- 
ing the sutures and widest near the apex, the tips being rufous. The larve mine dead 
areas in living trees of poplar, cottonwood, and white alder in California and Oregon. 
The members of the genus Melanophila are rather small flat black, green, or bronze 
species, often with yellow spots on the elytra. Melanophila acuminata (De Geer) is 
10-12 mm. long and black throughout. The adults fly from May through October, 
are common in the smoke of forest fires, and often severely bite the woodsmen, being 
the worst species in this respect. The larvae mine the bark and outer wood of injured, 
preferably fire-scorched, and dead resin pine, lodgepole pine, yellow pine, Monterey 
cypress, Engelmann spruce, Sitka spruce, Douglas fir, grand fir, and red cedar in New 
Mexico, Colorado, Idaho, Washington, British Columbia, Alaska, Oregon, California, 
Siberia, Europe, and much of North America. M. consputa Lec. is 8-13 mm. long, 
black, usually with 12 small yellow spots on the elytra. The adults fly from April 
through October and often alight on the necks, arms, or hands of woodsmen in logging 
camps or about mill ponds, and bite severely. The larve mine the inner bark and outer 
wood of injured, dying and dead knobcone, lodgepole, Monterey, and yellow pines in 
Arizona, California, and Oregon. Pupation occurs in the bark or wood in spring and 
summer. The western hemlock bark borer, Melanophila fulvoguttata (Harris) [M. 
drummondi (Kirby)], is 9-11 mm. long, dull or shining black or bronze, immaculate 
or often with 6 yellow spots on the elytra of which the anterior is usually the largest. 
The adults fly:from May through September. The larve excavate shallow, winding 
burrows in the inner bark and outer wood of normal, injured, and recently filled trees, 
are common and destructive, causing “gum spot”’ defects in living trees, and often 
killing the largest and best trees. Pupation occurs from February through June. Alpine 
fir, Douglas fir, grand fir, noble fir, red fir, white fir, mountain hemlock, western hem- 
lock, western larch, yellow pine, Engelmann spruce, and Sitka spruce are attacked. 
Spruce is the preferred host. This species is paleearctic and in the west ranges from 
Alaska into every Western State. Melanophila californica Van Dyke is similar to 
the preceding in being either immaculate or having 6 yellow spots, but is smaller and more 
flattened, bronze above and green beneath. The adults fly from May through August. 
The larvee mine the inner bark and outer wood of healthy, injured, or dead bigcone, 
digger, Jeffrey, knobcone, Monterey and yellow pines, Douglas fir, and bigcone spruce. 
Pine trees are preferred. The species kills many second-growth trees and assists the 
barkbeetles in the destruction of others. Pupation occurs from March through July. 
It is known in California, Oregon, and Idaho. M. gentilis Lec. is 13 mm. long and 
metallic bluish green in color. The adults fly from March through August and pupa- 
tion occurs from March through July. It is a very serious and destructive forest beetle. 
The larve mine the inner bark and wood of normal, injured, and dead trees, killing 
small and large trees alike, and are particularly injurious to the second growth in some 
localities. Sugar pine is the preferred host, but the beetle also attacks Jeffrey and 
yellow pines and ranges throughout the Pacific Coast and Rocky Mountain States. M. 
imtrusa Horn is 8 mm. long, bronzy black above and brassy beneath. It mines the 
inner bark and outer wood of injured and dead knobcone, sugar, and yellow pines in 
Colorado, Nevada, and California. Pupation occurs from March through June, and 
the adults fly in June and July. M. pini-edulis Burke is 6.5 mm. long, bronzy, covered 
with gray pubescence, and with 3 pairs of yellow spots on the elytra. The larve mine 
the bark and outer wood of the limbs and trunks of normal, dying and dead pifion 
pine in Colorado, Utah, and Arizona. 
The common anthaxia, Anthazia eneogaster Castelnau and Gory, is but 4-5 mm. 
long, quite flat, dull bronzy black above and brassy green beneath. The adults fly 
from March through September. The larvze mine the bark and outer wood of normal, 
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injured, dying and dead trees and shrubs, and commonly live in the branches of large 
trees and in the main trunks of small trees and shrubs which are often killed. Among 
the hosts are Douglas fir, mountain mahogany, Garry and white oak, digger, Jeffrey, 
knobcone, Monterey, pifion, sugar, and yellow pines, red bud, redwood, wild rose, | 
service-berry, California black walnut, and willow. It is the commonest species through- 
out the Pacific Coast and Rocky Mountain states. <A. deleta Lec. is at times common 
in ceanothus in California and also occurs in Colorado. 


The large genus Chrysobothrist embraces many destructive species, the 
larvee of which are commonly known as flat-headed borers. The adults 
are medium sized, broad and flat, the front femora strongly toothed, and 
the first joint of the hind tarsi as long as or longer than the next three. C. 
californica Lec. is 10-19 mm. long, and dark cupreo-zeneous. It infests 
pines in the middle Sierras of California and Nevada. C. cawrina Horn 
is 8-11 mm. long, dark bronze, the punctured spaces coppery or green. 
It mines Douglas fir, yellow pine, and white pine in Colorado, Nevada, 
California, and Oregon. C. debilis Lec. is 5-8 mm. long, dark brownish 
or blackish bronze. It mines bark of wood of dying and dead mesquite, 
oak, palo verde, cat’s claw, and hackberry in California, Arizona, New 
Mexico, and Texas. C. dentipes (Germ.) is 10-16 mm. long, brown or 
black, and faintly shiny. The larve mine the dead limbs and trunks of 
yellow pine in British Columbia, Washington, Oregon, California, Nevada, 
Arizona, and New Mexico. C. exesa Lec. is 9-13 mm. in length, dark 
bronze, the punctured spaces coppery. It mines the bark, sapwood, and 
heartwood of mesquite in Southern California, Arizona, New Mexico, and 
Mexico. C. falli Van Dyke is 11 mm. long, black or greenish, with punctate 
areas coppery. It breeds in Jeffrey and yellow pine in the Sierras of Cali- 
fornia. 

The flat-headed apple tree borer, Chrysobothris femorata Olivier, is a com- 
mon orchard pest throughout North America. The adults are 7-16 mm. 
in length, greenish blue or brassy, with the punctured spaces coppery. The 
very flat, somewhat circular yellowish eggs 0.5 mm. in diameter are laid 
in the crevices of the bark. The mature larve are pale yellow and 25 mm. 
long. The winter is spent in the mature larval stage in a prepupal cell in 
the heartwood where pupation occurs in the spring. The adults fly from 
March through September. They lay eggs on hot days and will usually 
oviposit only in the sunshine. The larve mine the inner bark, cambium, 
sapwood, and heartwood of normal, injured, dying or dead wood of very 
many deciduous fruit, shade, and native trees and shrubs including apple, 
apricot, ash, mountain ash, beech, box elder, cherry, chestnut, cottonwood, 
currant, elm, hickory, horse-chestnut, linden, maple, oak, peach, pear, 
pecan, plum, poplar, prune, raspberry, rose, sycamore, and willow, with 
oak as the preferred host. In California the species is chiefly a pest to 
forest trees and is largely replaced in the orchards by C. mali Horn, accord- 
ing to H. E. Burke. It occurs throughout North America and is recorded 
from every Western State. It chiefly attacks injured trees and particularly 
those sunburned or in need of irrigation during the summer and fall months. 
Thorough irrigation and the use of good white tree-protectors to cover the 
trunks of small trees give very good control. 


1 Geo. H. Horn, “Mon. of Chrysobothris of U.S.” Trans. Am. Ent. Soc., 13, p. 65, 1886. 
H. C. Fall, Jour. N. Y. Ent. Soc., 18, p. 45, 1910. F 
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The western flat-headed apple tree borer, Chrysobothris mali Horn (Fig. 
277), is 6-11 mm. long, dark bronze reddish copper, with more or less 
distinct coppery spots on the elytra. It is separated from the preceding 
by the presence of a short lobe on the front margin of the prosternum and 
by the absence of a pronotal sulcus. The mature larve average 13 mm. 
They mine normal, injured, 
dying, and dead trees and 
shrubs, and prefer living 
limbs exposed to the sun 
rather than dead ones. The 
larve hibernate in a pre- 
pupal cell in hardwood and 
pupate from March through 
June. The adults fly from 
April through August. 
Ceanothus is the preferred 
host but the species also 
seriously infests alder, ap- 
ple, apricot, ash, mountain 
ash, beech, blackberry, box 
elder, California Christmas 
berry, California coffee 
berry, cherry, Catalina 
cherry, currant, elm, euca- 
lyptus, gooseberry, loquat, 
manzanita, maple, mes- 
quite, mountain mahogany, 
oak, peach, pear, plum, 
poplar, prune, rose, syca- 
more, and willow. Control 
measures are the same as 
for the preceding species. 
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Chrysobothris baccharti Van 
Dyke is similar in size and form 
but more brassy and greenish. 
It, infests living, injured, and 
dead chapparal broom in’ Cali- 


2 “ < 
fornia and Arizona. C.gemmata spunea = enee nent 
Lec. is 19-22 mm., purple or Fic. 277.—The western flat-headed apple tree borer, 
violet above and bright green Chrysobothris mali Horn. Larva, adult and work of 
beneath. It mines the bark, sap- larvee beneath the bark of a prune tree. The dead 
wood, and heartwood of living, outside bark has been removed. 


dying, and dead limbs and trunks 

of mesquite, and severely injures the wood and often entirely kills the trees in Arizona. 
C. laricis Van Dyke is 11 mm. long, nearly black, with coppery punctures much like 
C. femorata Olivier. The venter is metallic green. It breeds in western larch, Douglas 
fir, white pine, lodgepole pine, and yellow pine in Oregon and California. C. ludificata 
Horn is 10-12 mm. long, black or nearly so, with cupreous punctures. The larve mine 
the bark and sapwood of dying and dead limbs, logs, and stumps of yellow pine, and are 
common in the slash in Arizona. The species also occurs in New Mexico, Colorado, 
and California. C’. merkeli Horn is 15-17 mm. in length, robust black or faintly bronzed 
and cupreous beneath. ‘It mines dying and dead mesquite and cat’s claw in California, 
Arizona, New Mexico, and Texas. C. nixa Horn is 8-10 mm. and of a dark sub-opaque 
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coppery color. It mines the inner bark and wood of normal, injured, ana dead incense 
cedar, juniper, and Monterey cypress, and kills many young trees and saplings. It is 
common in felled incense cedar. The adults fly 
from March through August. The species occurs 
in California and Nevada. C. octocola Lec. is 10- 
15 mm. long, dark olive bronze and faintly red- 
dish. It mines the bark and wood of injured and 
dead mesquite and palo verde and completely 
destroys wood and fence posts in Southern Cali- 
fornia, Arizona, Texas, and Mexico. To prevent 
injury, wood and posts should be cut between 
the middle of October to the last of January 
and piled in loose ricks to insure rapid curing. 
C. pseudotsuge Van Dyke is 11 mm. long, some- 
what cupreous, the elytral punctured spaces 
greenish bronze, the venter and legs brilliant 
green. It mines Douglas fir, white fir, and ibe 
fir in California. C. purpurifrons Mots. (C. con- 
tigua Lec.) is 7-11 mm. in length and dark 
bronze. It breeds in small limbs of yellow pine 
and nearly dead limbs of apple and live oak. 
The range is California, Nevada, Oregon, Wash- 
ington, and British Columbia. C. sylvania Fall 
is 11.5-12 mm. long, dusky, with the ventral sur- 
face of a bright green or bronze color. The larvee 
are white, 24-27 mm. long, and mine the bark, 
cambium, and wood of Douglas fir and fruit trees. 
Pupation occurs in March and April and the 
adults fly in April and May. The range is in 


Fie. 279.—Work of the oak twig 
girdler, Agrilus angelicus Horn, on 
twig of coast live oak. The bark 

Fic. 278.—The oak twig girdler, Agrilus has been removed to show the 

angelicus Horn. Adult and larva. spiral burrow. 


California and Oregon. C. trinervia (Kirby) is black with brassy lustre. The larve 
mine the bark and sapwood of normal, dying, and dead limbs and trees of limber 
pine and yellow pine, and often kill young saplings of the latter. It ranges from 
Alaska into British Columbia, Utah, Colorado, New Mexico, and the east. C. viri- 
dicyanea Horn is 8-9 mm. in length, iridescent bright cobalt blue and green. It mines 
incense cedar and juniper in California, Nevada, and Montana. 
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_ The genus Agrilus ! is composed of small, slender, elongate beetles having the pro- 
sternum pointed behind, and the head, thorax, and elytra of about the same width. 
The oak twig girdler, Agrilus angelicus Horn? (Figs. 278, 279), is 6.5 mm. long, and 
moderately shining brassy. The adults fly from May through July and feed on the 
foliage. The eggs are laid singly on the bark of twigs which are completely girdled 
spirally under the bark by the larve which are white and 25 mm. long. The life cycle 
requires 2 years. ‘This species is quite destructive to ornamental trees, producing nu- 
merous dead twigs throughout the top, and attacks oaks including the coast live oak, 
interior live oak, Engelmann.oak, Wislizenus oak, tanbark oak, and introduced species 
in California. Many natural enemies? are listed. Cutting and burning the infested 
twigs give some control on ornamental trees when not too close to large stands of oak. 
Agrilus politus (Say) has often been confused with the above species which it very 
much resembles. The adults fly 
from May through August, feed on 
the foliage of the host plants, and 
lay the eggs in series of from 1-2 
on the smooth bark of the branches 
and trunks. The larve girdle and 
kill small twigs and entire trees. 
The life cycle requires one year in 
California and two years in Mon- 
tana. The hosts are alder, buckeye, 
hazelnut, maple, and willow, and 
the distribution includes Oregon, 
Nevada, Colorado, Arizona, New 
Mexico, and the east. <A. burkei 
Fisher is closely related to and often 
confused with the preceding. The 
larve mine the inner bark and 
wood of normal injured, and dying 
white and mountain or paperleaf 
alder in California. The bronze 
birch borer, Agrilus anxius Gory, 
is 7-12 mm. long, bronzy brown. 
The larve mine the inner bark of 
normal, dying, and dead aspen and 
ornamental birch trees, girdling 
and killing the branches and entire 
trees. It is a common eastern spe- 
cies ranging west into Colorado and 
Idaho. The two-lined chestnut 
borer, Agrilus bilineatus (Weber), 
is 5.5°to 9.5 mm. in length, black 
‘with greenish lustre, and partly 
clothed with yellow pubescence. It 
is a common eastern species rang- 
ing west to the Rocky Mountains 
and girdles and kills oak trees in 
Colorado. A. nevadensis Horn is 
10 mm. long, black, with violet lus- Fie. 280.—Davidson’s beetle, Dascillus davidsoni 
tre beneath. The larve mine and Lec. Adults and larva. 

kill the tops of poplars in California 

and Nevada. A. granulatus (Say) girdles and kills limbs and entire poplar and 

cottonwood trees. It is eastern, ranging west into Colorado, Wyoming, and Montana. 

A. niveiventris Horn mines the inner bark and wood of normal, dying and dead Lom- 

bardy poplar in California and Arizona. Many trees are completely girdled and killed 

by it. The willow is the normal host. 
1 Geo. H. Horn, ‘The Spp. of Agrilus of Boreal America.” Trans. Am. Ent. Soc., 

18, 'p. 277, 1891. 

2H. BE. Burke, Jour. Econ. Ent., 10, p. 330, 1917; 13, p. 379, 1920. 
E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed., p. 234, 1915. 
*§. A. Rohwer, Proc. Ent. Soc. Wash., 21, 1919, p. 4. 
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DASCILLIDZ. Soft-bodied Plant Beetles. 

Davidson’s beetle, Dascillus davidsoni Lec. (Fig. 280), is 10-40 mm. 
long, rich shiny brown or blackish, covered with gray pruinose arranged 
on the elytra so as to expose two irregular bare, brown crossbands. The 
larvee are yellowish, entirely covered with long fine brownish hairs, and 
somewhat resemble white grubs, but are larger anteriorly, tapering pos- 
teriorly and more flattened. The writer has taken them in the soil appar- 
ently feeding on roots of snowberry and other native plants, and on acacia 
and apple. They are also reported among the roots of cherry. The adults 
appear early in the spring and feed on apricot and other fruit trees in Cali- 
fornia. D. plumbeus Horn, is 20 mm. long, entirely black, and covered with 
gray pubescence giving a slaty color. The adults often feed on fruit trees 
in California. 


The aquatic dascillid, Hubrianax edwardsi (Lec.) (Placonycha) (Fig. 281), is black 
with brownish legs. The males have pectinate antennz, luteous elytra, and are 3.5 
mm. long, while the females have nonpectinate antenne, black elytra, and are 5 mm. 


Fie. 281.—The aquatic dascillid, Hubrianaxz edwardsi (Lec.) A, larva; B, pupa; C, adult male, 
antenna of female at top. (Drawing by Carl Fuchs.) 


long. The larve are broadly oval, slightly convex and segmented, and fringed as illus- 
trated. ‘They live on rocks in small, fresh running streams along the coast of California 
and are common in the San Francisco Bay region. Pupation occurs in the old larval 
skin in the water. There is some doubt about the exact generic position of this in- 
teresting species. 


DERMESTIDA. Skin or Larder Beetles. 

The Buffalo carpet beetle, Anthrenus scrophularie (Linn.) (Fig. 282), is 
probably the most widely and best known member of this family, being 
cosmopolitan in distribution. The adults are oval, convex, 3 mm. long, 
black, covered with white, brown, and yellowish scales so as to be decidedly 
mottled in appearance. The eggs are white and usually laid on the food. 
The larve are yellowish brown, clothed with long brown hairs. They feed 
on woolen fabrics, dried insects and other museum specimens, feathers, 
horn, hair, and other dried animal products. The adults frequently occur 
on the windows of buildings housing infested articles, but in nature they 
are often abundant on flowers such as wild carrot or parsnip, ceanothus, 
wild buckwheat, and so forth. A weak solution of lysol, 1 pint to 5 gallons 
of water, applied as a very fine spray affords a ready cure and sure pre- 
ventive. The odor evaporates in about 12 hours. A. verbasci (Linn.) (A. 
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| varius Fabr.) is 2-3 mm. long, of much the same color, but largely black 
on the median parts of the pronotum and the elytra, with a zigzag pattern 
of light scales. The adults are common on certain flowers and the larve 
have habits similar to the preceding. They are particularly fond of horn 
and whalebone. It is a cosmopolitan species. The black carpet beetle, 
Attagenus piceus Olivier, is 1.52 mm. long and dark brown or black. It 


ees 


Fic. 282.—The Buffalo carpet beetle, Anthrenus scrophularie (Linn.). Typical colony in 
dead bee brood. A, adults; B, eggs; C, larve; D, pup; E, cast pupal skins. 


has habits similar to the preceding species and is widely distributed, hav- 
_ing been recorded from Colorado, New Mexico, Idaho, in the west and 
Hawaii. 


The larder beetle, Dermestes lardarius Linn., is 6-7.5 mm. in length, black, the bases 
of the elytra. marked with white, and the legs and under surface clothed with fine yel- 
lowish pubescence. It is a common pest on ham, bacon, and other cured meats and 
animal products. It is found throughout the world. The common carrion dermestid, 
Dermestes marmoratus Say, is 7-11 mm. long, black, with a more or less broad broken 
band of white scales on the bases of the elytra, and numerous white spots on the dor- 
sum. The venter is largely white. It is a cosmopolitan species feeding on carrion and 
dry animal products and was distributed_throughout California by hide and tallow 
traders in early days. It now occurs in many Western States. The hide and tallow 
dermestid, D. vulpinus Fabr., is 5-8 mm. long, black above and largely white beneath. 
It feeds on carrion, hides, tallow, and other animal matter, and was carried to Cali- 
fornia by the early traders. It ranges north into Alaska and Siberia and has a cos- 
mopolitan distribution. D. talpinus Mann. is 5.5-6.5 mm. in length, black, the thorax 
clothed with variegated hairs, and the elytra with gray or yellowish hairs. It is probably 
western and occurs in California, Nevada, Idaho, British Columbia, and New Mexico. 
Perimegatoma variegata Horn (Figs. 283, 284) is 4.7 mm. long, oblong, oval, brown 
with a distinct basal and-an apical white zigzag transverse band on the elytra. The 
larve are brown with the integument between the segment appearing as yellow rings, 
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and with a tuft of fine brown hair on the head and a long tail-like tuft behind. The 
larvee feed as scavengers in the cocoons of the tussock moth, tent caterpillars, codling 
moth, ‘and other moths in California. They are also supposed to destroy the eggs of 
the tussock moth. Trogoderma ornata Say, T. sternalis Jayne, and T. tarsalis Melsh. . 
are small beetles which feed on cereals, seeds, drugs, nuts, insect and plant museum 


Fig. 283.—Larvee of Perimegatoma varie- 
gata Horn on cocoon of the California Fic. 284.—Perimegatoma varie- 
tussock moth. gata Horn. Adults. 


specimens, and other dry animal and vegetable matter. The first two are widely dis- 
tributed throughout the country, and the last occurs in Mexico, Texas, New Mexico, 
Arizona, and Southern California. 


BYRRHID&. Pill Beetles. 

The pasture pill beetle, Amphicyrta dentipes Er., isa robust, shining brown 
or black beetle, 9 mm. long. The larve are shining black or brown and 10 
mm. long. They live in holes in the ground, emerging to the surface to feed 
on wild grasses, clovers, oats, and weeds. An infestation was observed in 
pasture lands of San Benito County, California, April 27, 1922, where the 
larvee denuded a small area. They were also observed taking grass into 
their holes in Monterey County the same season. The adults were found 
resting on the plants, but did no apparent damage. This beetle is fairly 
common in California. 


CiavicorniA (Series IV) 


KEY TO FAMILIES 


LeeWarsiia=|ointed gays.) ec, seia so rose viaie A eos alee korciaiete Lats ae ee Scania ses 
Parsi Ayo ted’. ices h Pole ds ale dlalet ova yoo: 60 Sahgienete ere teble. 0 et pel ge eae 3 
"ParsisO=JOmtedany 0. sisiek ete ebab eects shnvs- ane a lole Bears Sree at xe eee 4 


Tarsi heteromerous (first and second pairs 5-jointed and hind pair 4-jointed); 
head narrower than the thorax; antenn# bead-like usually 11-jointed; man- 
dibles with basal tooth; eyes usually transverse; tarsal claws simple. Small to 
large smooth or hairy brown or black beetles. (Darkling Ground Beetles.). . 

Tenebrionide p. 427 


2. Head deeply joined into the prothorax; elytra entire; front and hind coxe trans- 
verse, middle coxe globular; tarsi dilated; claws dilated or toothed at base. 
Small oval predaceous beetles. (Ladybird Beetles.)........ Coccinellide p. 412 

Head not immersed into prothorax; elytra often truncate; all coxe transverse; 
tarsi not dilated; claws simple. Small oval or somewhat flattened beetles, 
(Sap-feeding Beetles.)..............00. Je Seat core Nitidulide (in part) p. 408 


‘ 
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3.1First 3 or 4 ventral abdominal segments fused; antennez 10- to 11- or rarely 8- 
jointed, terminating in a 1- or 2-jointed club; front and middle coxe small 
and globular, hind coxs transverse. Small elongate or cylindrical bark or 
ground beetles. (Cylindrical Barkbeetles.)................... Colydiide p: 412 

All ventral abdominal segments free and movable; antenne 8- to 11-jointed, 
the last 3 joints forming a loose club; first abdominal segment longest; last tar- 
sal joint longest; claws simple. Minute sub-cylindrical black or brown 
beetles found under bark and in fungi. (Minute Tree-Fungus Beetles.) (Coid@) 

Cisidze 


4. Claws with a large basal tooth; tarsal joints 2 and 3 lobed beneath; front cox 
closed behind; antennz 11-jointed, the last three joints forming a club. Small 


convex oval beetles found in flowers. (Byturid Beetles.)....... Byturide 
Mery esa Oe Serene a Teorey romero otha les ccilaweie opstuid tid wid sales See ss ale ele 5 
SPAN TERE CATS VCTME orate is els ieceldns sie.e ¢, cree susie e.8 Gielel'e esos a ole e\sieieie.ee eevee 6 
RPI ERC OEP OU NEE ALISVCESO! 1a) « <iavs' cfsibs «cree she. S's Adres oon'e BEE B@lceine eee ase8 ws 7 


6. Tarsi more or less dilated, first joint not shortened; fourth joint very small; 
elytra truncate, not usually extending to the tip of the abdomen. (Sap-Feeding 
HGCBILCS 9) MMMM a as ake a. cia) a Savehefei w/b! ctw ve wise Nitidulidz (in part) p. 408 

Tarsi slender, the first joint very small; es never truncate, always covering 
abdomen. Small to medium, usually flattened beetles living under bark or in- 
habiting granaries. (Grain and Bark-Gnawing Beetles)................... 

(Trogositide) Ostomide p. 408 


7. Front coxe globose, closed behind; tarsi dilated and hairy, fourth joint very 
small; antenne 11-jointed; the last 3 or 4 joints forming a club; elytra entire; 
head immersed into the thorax almost to the eyes. Small ‘to medium red 
and black beetles. (Pleasing Fungus Beetles.)............... Erotylida, p. a 

eM RXCONG WRIT te tee Ce siete von da eles sia wale’ eieteraivid Gage aclbnie a ele ieee 


8. Antenne filiform or terminating in a more or less distinct club or knob........ 9 
Antennz terminating in a number of tooth-like or serrate joints.............. 10 


9. Middle coxal cavities not closed on the outer side by the union of the meso- and 
metasterna; tibie with 2 spurs; antenne 11-jointed; elytra covering abdomen. 
Small very flat black, brown or reddish beetles often living under bark. (Flat 
Ee) Sas SUED) irda I a Ae a a Cucujide p. 409 

Middle coxal cavities closed by the sterna; prosternum prolonged; front coxal 
cavities open behind; antennz 11-jointed with loose club. Very small oval 
or elongate, flat, pubescent, punctate and often yellow or brown beetles. 


(Silken Fungus "Beetles. Peete ee tee iaatecnare Meihnrator ane taeteletene, Cryptophagide p. 410 
10. First tarsal joint longer than the second.............2.60ccceee eee ees eees 11 
Birstetarsal jomt. shorter. than’ the second...........0.400s0sccecescuusieee 12 


11. Antennz inserted on the front of the head close together at the base; thorax 
without lateral margin; head retractile, front and middle coxe cylindrical, 
hind coxz transverse. Small to medium-sized elongated, robust brown or 
blackish beetles (Ptinid Beetles, Spider Beetles)................. Ptinide p.433 

Antennz inserted on the sides of the head in front of the eyes and usually dis- 
tant at the base; thorax usually with lateral margins. Small brown or black, 
elongated and depressed beetles. (Death Watch Beetles)...... Anobiidz, p. "433 


12. First abdominal segment longer than the others; antenne terminating in 2 saw- 
tooth joints; head prominent, free. Elongated slender black or brown beetles. 
RORONVCeMeCE Osun DCCLLES) .(. vip claisesd ata uyeiss)s 8 calgleie Sloiuate Hawise ea cuts Lyctidze p. 438 

First abdominal segment equal in length to the others; antenne terminating 
in 3 or 4 saw-toothed joints; head deflexed and often hidden by prothorax. 
Usually robust or cylindrical brown or black beetles. (Branch and Twig 
ROOM RE ene sito ce uieiielaie cheiuierc's + o)+, selec te vias aye wine's Bostrichide p. 434 


1 The males of some of the Cucujide and Cryptophagide and a few of the Nitidulida 
also have 4-jointed tarsi. 
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OSTOMIDE (TEMNOCHILIDA, TROGOSITID). Grain and Bark- 

Gnawing Beetles. 

The green trogositid, Temnochila virescens (Fabr.) (Trogosita) ne, 285), 
is a common western representative of this family. The adults are 10- 
13 mm. long, elongate, flattened, entirely metallic green or blue. The 
larvee are white with shiny black head and prothoracic shield. The adults 
and larve are predaceous on the wood-boring and barkbeetles, the adults 
often occurring in the outer bark and the larve in the burrows. This species 
occurs in New Mexico, Arizona, California, and along the Pacific Coast 
into British Columbia. Corticotomus californicus Van Dyke is 3 mm. long, 
narrow, slightly shining, and rufous. It lives in the dead limbs of yellow 


Fie. 285.—Larva of the green trogositid, Temnochila virescens (Fabr.). 


pine in California. C. caviceps (Fall) has distinct elytral striz the full 
length. It occurs in yellow pine in New Mexico, Colorado, Arizona, and 
California. Nemozoma attenuatum Van Dyke (Nemosoma) is 4 mm. long, 
shining black with blue lustre. It occurs in dead Monterey pine in the 
native forests of California. 

The cadelle, Tenebroides mauritanicus (Linn.), is a cosmopolitan repre- 
sentative of the family having been carried to all parts of the world by trade. 
The beetles are 7-10 mm. long, shining black, and much flattened. The 
larvee are 12 mm. long, pinkish, white, or yellow, with dark brown or black 
head, and two horn-like anal appendages. All stages are commonly found 
in cereals and cereal products in flour and grain mills, granaries, ware- 
houses, feed and grocery stores, where the larve feed upon such materials 
as well as on shelled peanuts and walnuts. 


NITIDULIDZ. Sap-Feeding and Dried Fruit Beetles. 

The dried fruit beetle, Carpophilus hemipterus (Linn.)! (Fig. 286), is 4 
mm., short, flattened, black, with a pair of pale brown spots on the elytra, 
pale antenne and legs, and the two posterior abdominal segments exposed 
by the short truncate elytra. The larve are yellowish, 6 mm. long, clothed 
with a few long hairs, and with two large brown tubercles at the extreme 
posterior end and two smaller ones just in front of the larger. The adults 
are specially attracted to broken, fermenting, and dried fruits, and are 
common in the orchards, drying sheds, on the fruit trays, and in packing 
houses wherever fresh or dried fruits are found. The species is probably 
instrumental in carrying fig smut. The larve freely breed in and often 
seriously injure dried fruits of all kinds. Cleanliness in the orchards and 
about dry yards, canneries, and packing houses should be practiced to 


1E, O. Essig, Jour. Econ. Ent., 8, p. 396, 1915. 
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' eliminate breeding places. It is a cosmopolitan species common and abun- 
dant in the west from New Mexico and Southern California to Alaska. C. 
dimidiatus (Fabr.) is 2-8.5 mm. long, dark to reddish brown, with the 
thorax nearly square. It is also a cosmopolitan species taken by the writer 


Fie. 286.—The dried fruit beetle, Carpophilus hemipterus (Linn.). Larva, pupa, posterior tip 
of larva, and the adult. 


in decaying oranges and shelled peanuts, and reported in ripening dates 
in Arizona by A. W. Morrill, and also infests corn meal. C. niger (Say) is 
about the same size as the preceding species, black, with the elytra partly 
rufous. It has been taken in fermenting dried figs and other fruits and 
from the fermenting sap of trees, and occurs in every Western State and 
throughout North America. C. pallipennis (Say) is 3-4 
mm. long, varying from amber to reddish brown, often 
with head and thorax darker than the elytra. It is 
common in the flowers of cacti in Southern California, 
Arizona, New Mexico, Colorado, Texas, and Mexico. 
It has also been found in stored corn. The fruit bud 
beetle, Conotelus mexicanus Murray,' is 3 mm. long, 
and black. It appears in March and attacks the open- 
ing buds of blackberries, peaches, roses, and the flowers 
of blackberries, cotton, oranges, lemons, and so on, 
often doing considerable damage. It ranges from 
Mexico into Arizona and California. 


CUCUJID. Flat Barkbeetles. 

The saw-toothed. grain beetle, Oryzephilus surina- 
mesis (Linn.) (Silvanus) (Fig. 287), is the most widely 
distributed and best known member, having been car- Fic. 287.—The saw- 
ried by commerce to all parts of the world. The adults nek ope beees 
are 3 mm. long, very small, pale or dark brown, slen-  jreie nndhone 
der, flat, each of the lateral margins of the prothorax 
having a series of six saw-teeth. The species breeds in all cereals and 
cereal products, dried fruits, nuts, various seeds and seed meals, yeast 
cakes, and so forth, and is a serious pest in granaries, store-houses, mills, 
grocery stores, ships, and residences. Out-of-doors the adults frequently 


1A. W. Morrill, Highth Ann. Rept., Ariz. Com. Agr. & Hort., p. 33, 1916 
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occur under the bark of trees. The beetle can be killed by fumigating 
and by heating up to 46° C. to 48° C.1 O. mercator (Fauvel) and O. 


bicornis (Er.) also occur in similar products in our region, having been re- - 


corded in Southern California and Arizona. The foreign grain beetle, 
Cathartus advena (Waltl.), and the square-necked or red grain beetle, C. 
gemellatus Duv., are small reddish brown beetles infesting cereals and cereal 
products throughout the country. The flat grain beetle, Lemophleus 
pusillus (Sch6én.), is a tiny flat, reddish brown beetle 2.5 mm. long, and is a 
cosmopolitan species breeding in cereals, cereal products, and dried fruits. 
It has been taken in dried dates and shelled peanuts in California, and has 
been reported also in Montana and Alaska in the west. 


Fie. 289.—Cypherotylus asperus 
Gorham (Erotylus boisduvali 
Crotch). An erotylid beetle 

Fic. 288.—The red flat barkbeetle, which occurs in Arizona, New 

Cucujus clavipes Fabr. Mexico, and Colorado. 


The red flat barkbeetle, Cucujus clavipes Fabr. (Fig. 288), is 10-13 mm. long, very 
finely punctured, scarlet with black antenns, eyes, tibisee, and tarsi. The larve and 
adults live under the bark and are predaceous on barkbeetles and wood borers. The 
species occurs throughout the country. The western form puniceus Mann. occurs 
in practically every State from New Mexico north to Alaska. 


EROTYLIDA. Pleasing Fungus Beetles. 

The clover stem erotylid, Languria mozardi Latr., is 5.5-8 mm., slender, 
the head and thorax red, elytra shining dark blue, venter red, the antenne, 
last two or three abdominal segments, tarsi, and apical half of femora 
black. The larve bore the stems of wild lettuce, clover, and alfalfa. It 
is a middlewest insect which is at times a pest to alfalfa in Arizona.” 


CRYPTOPHAGIDZ&. Silken Fungus Beetles. ; 
Cryptophagus acutangulus Gyll. is 2.3 mm. long and pe yellowish. It is a cos- 
mopolitan species taken in cereals and sacked sugar in California. C. lepidus Casey 


1W. H. Goodwin, Jour. Econ. Ent., 7. p. 316, 1914. 
2 A. W. Morrill, Seventh Ann. Rept., Ariz. Com. Agr. and Hort., p. 38, 1915. 
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Fic. 290.—Some important western ladybird beetles. A, eggs; B, larva; C, pupa; D, adult 
of the convergent ladybird, Hippodamia convergens Guérin; F, the margined scymnid, 
Scymnus marginicollis Mann.; G, the black ladybird, Rhizobius ventralis (Hr.); H, the 
ashy gray ladybird, Olla abdominalis (Say); I, the mealybug destroyer, Cryptolemus 
montrouziert Muls.; J, the two-stabbed ladybird, Chilocorus bivulnerus Muls.; K, the 
vedalia, Rodolia cardinalis (Muls.). 
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is a beetle of similar appearance, with whitish larve. It was found feeding on kernels 
of apricot seeds in storage in California. 


COLYDIIDA. Cylindrical Barkbeetles. 


The mushroom beetle, Aglenus brunneus (Gyll.), is a very small, slender, brown, cos- ° 
mopolitan beetle, 2-3 mm. long, taken in countless numbers destroying mushrooms in. 
commercial beds in Southern California. It normally feeds in sod or decayed vegeta- 
tion, and is frequently found under boards on the ground. 

The buprestid destroyer, Deretaphrus oregonensis Horn, is 11.5 mm. in length. It 
is an elongate, black beetle which lives in the burrows and destroys the larvee and pups 
of Dendroctonus jeffreyi Hopk., D. monticole Hopk., Trachykele opulenta Fall, T. nim- 
bosa Fall, Buprestis aurulenta Linn., B. leviventris (Lec.), and Asemum atrum Esch., 
in California and Oregon.!_ The larvee are whitish, with small head, well developed 
legs, and recurved hooks. Pupation occurs in a brownish cocoon. 


COCCINELLID.’ Ladybird Beetles. 

‘ With the exception of one genus, practically all the members of this large 
family are beneficial, as they are largely predaceous in both the adult and 
larval stages on aphis and scale insects. 


Py, 


Fic. 291.—The lateral ladybird beetle, Fic. 292.—Hyperaspis undulata 
Hyperaspis lateralis Muls. (Say). 


The lateral ladybird beetle, Hyperaspis lateralis Mulsant (Fig. 291), is 3 
mm. in diameter, shining black, with front of the head, front margins of 


1H. E. Burke, Proc. Ent. Soc. Wash., 19, pp. 123, 124, 1917. 

2 Geo. R. Crotch, “Revision of Coccinellide of U. 8.” Trans. Am. Ent. Soc., 4, p. 
363, 1873. 

Geo. H. Horn, ‘‘Studies in Coccinellide.”” Trans. Am. Ent. Soc., 22, p. 81, 1895. 

Thos. L. Casey, “Rev. of Am. Coccinellide.” Jour. N. Y. Ent. Soc., 7, p. 71, 1899. 

C. W. Leng, “Notes on Coccinellide.” Jour. N. Y. Ent. Soc., 11, pp. 35, 193, 1903; 
16, p. 33, 1908. 

E. O. Essig, “Uarval Characters—After G. W. Dimmock.” P. C. Jour. Ent., 2, p. 260, 
1910. 

M. Palmer, ‘Notes on Life History of Ladybird Beetles.” Ann. Ent. Soc. Am., 7, 
p. 213, 1914. 

A. Béving, ‘Generic synopsis of Larve of Coccinellide.” Proc. U. S. Nat. Mus., 51, 
p. 621, 1917. 

T. H. Gage, “Larve of Coccinellide.” Ill. Biol. Mon., 6, No. 4, 1920. 
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the prothorax, the front margins of the elytra, and a pair of median and a 
pair of apical spots yellow, orange, or red. The larve are entirely covered 
with long white wax. The species is very common and an effective predator 
on various mealybugs and particularly on the redwood mealybug, Pseu- 
dococcus sequove (Coleman), on Monterey cypress. Its effectiveness is 
lessened by a parasite, Homalotylus sp., which often issues in great numbers 
from the pupe. The distribution includes Mexico, New Mexico, Arizona, 
Colorado, and Montana. H. undulata (Say) (Fig. 292) is 2-2.5 mm. 
long, black, the face and sides of the prothorax yellow in the male and black 
in the female, and three pairs of marginal and one pair of dorsal yellow 
spots on the elytra. The species feeds on various unarmored scales and is 
a common predator of Toumeyella mirabilis Ckll. on mesquite in Arizona. 
The species occurs throughout much of the United States and is known in 
New Mexico, Arizona, Utah, and Southern California. 


Microweisea misella (Lec.) is 0.8-1.0 mm. long, and black. It is a common and 
often efficient predator on San José scale in New Mexico, Arizona, California, and 
Oregon. It normally ranges in the east. M. 
suturalis Schwarz is 0.8 to 0.9 mm. long, shin- 
ing black, the elytra brownish red with suture 
narrowly black. The larve are 1.5 mm. long, 
olive brown to salmon, with the head and 
legs black. The pups are pale yellow to 
orange red. This species feeds on the red 
scale, San José scale, and red spiders in South- 
ern California. 

The red spider destroyers, Stethorus picipes 
Casey (Fig. 293), 1.0-1.3 mm., S. punctum 
(Lec.), 1-1.2 mm., and S. vagans (Blackb:), 
0.8-1 mm., are all minute black species with 
the surface very finely punctured and covered 
with minute hairs. The eggs are yellow, pink- 
ish, or gray, and are laid singly on the leaves. 
The very small larve, 1 or 1.5 mm. long, are 
dark with short spines. The larve and adults 
prey chiefly on various species of red spiders. 
The first and last occur in California, while 
the second is widely distributed in the west and 
North America. 

The genus Scymnus includes a great many 
species of small black, brown, mottled, or 
spotted beetles, the larvee of which are usually 
covered with a white wax and are often mis- 
taken for mealybugs. They feed on mealy- 
bugs, other scale insects, aphis, red spiders, 
mites, and other smal] animals. Scymnus 
guttulatus Lec.’ (Fig. 294) is 1.5-2 mm. long, Fra. 293.—The red spider destroyer, Steth- 
black, with one or two fused spots and a _ orus pictipes Casey. Larva, pupa and 
brownish band on each elytron. It occurs in adult. (After Quayle.) 

California and is often abundant feeding on 

mealybugs. The margined scymnid, Scymnus marginicollis Mann. (Fig. 290, F), is 1.6-2 
mm. long, black, and the front margin or portion of the pronotum cinnamon red. Itisa 
very common and beneficial species in New Mexico, Arizona, and California, and preys 
on red spiders and armored scales. The cloudy scymnid, Scymnus nebulosus Lec. 
(Fig. 295), is 2-2.25 mm. long, pale brown, the elytra with darker markings, the ab- 
domen black, and the legs reddish. It preys on red spiders, mealybugs, and aphis 
in Colorado and California. S. nubes Casey is 1.8-2 mm. in length, reddish, the 


1, O. Essig, Life History. P. C. Jour. Ent., 3, p. 395, 1911. 
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pronotum with a large black spot, the elytra black, each with a short narrow longitudinal 
and slightly oblique median vitta, legs dus y. The larve are 4.2 mm. long, yellow, and 
covered with long white woolly wax. They feed on nearly all species of aphis in Arizona 
and Southern California. S. sordidus Horn is 1.5-2:mm. long and varies from pale 
brown to blackish. It feeds on mealybugs, other scale insects, and aphis in New 
Mexico, Arizona, and California. S. bipunctatus Kugelann ! (Fig. 296), is 1.6-2 mm. 


Fig. 294.—Scymnus guttulatus Lec. Adult and larva. (Larva after H. 8. Smith.) 


Fie. 295.—The 
clouded ladybird 
beetle, Scymnus 
nebulosus Lec. 
(After Quayle.) 


Fia. 296.—The two-spotted seymnid, Scymnus bipunctatus Kugel. 
Adult, larva, and citrus mealybugs. (Larva after H. S. Smith.) 


long, black, with a pair of large oval, orange or brown spots on the elytra. It was intro- 
duced into California from the Philippine Islands in 71910 and aceae in 1914 and is 
established in the citrus orchards of Southern California where it feeds on mealybugs. 
S. binevatus Mulsant is 1 mm. long, black, with two reddish spots near the posterior 
end of the elytra. It was introduced from South Africa in 1921 by the State Insectary 
to feed on mealybugs, and is now well established in many parts of California. 


1 This species was formerly wrongly supposed to be Aspidimerus (Cryptogonus) orbiculus 
(Gyll.), a Japanese species. E. O. Essig, P. C. Jour. Ent., 3, 390, igi, 
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_ The mealybug destroyer, Cryptolemus montrouzieri Mulsant! (Figs. 
290, I; 297), is 3-3.5 mm. long, shining black, with the head, pro- 
thorax, tips of the elytra, and abdomen reddish. The minute oval eggs 
are yellow and are laid singly among the hosts. The larve are yellow and 
entirely covered with long white waxy filaments. When mature they are 
7-10 mm. long and are often mistaken for huge mealybugs. The species 
was introduced from Australia into California in 1892 by Albert Koebele 


¥ia. 297.—Larva of the mealybug destroyer, Cryptolemus montrouziert Mulsant. 


and has proven to be one of the most proficient enemies of the many kinds 
of mealybugs in California where it is firmly established. It is also prop- 
agated artificially to be liberated on plants infested with mealybugs and 
other scale soft insects. a 

The vedalia, Rodolia cardinalis (Mulsant) (Vedalia, Novius)? (Figs. 290, 
K; 298, 299), is the most famous ladybird beetle in California and was the 
first successful introduction of a beneficial insect into any country to prey 
upon an injurious one, and is therefore the standard example and one of 


1B, O. Essig, Life History. P. C. Jour. Ent., 2, p. 363, 1910. 
H. 8. Smith and H. M. Armitage. Mthly. Bul., Cal. State Dept. Agr. 9, p. 114, 1920, 
2D. W. Coquillett, Insect Life, 2, p. 70, 1888, 3 
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the most striking cases of biological control. It was introduced into South- | 
ern California from Australia in 1888 and 1889. The small adults are 
nearly hemispherical, 2.5-3.5 mm. long, red, with irregular black mark- 
ings on the dorsum. In the females red predominates, while the males 
are more black. Fine body hairs often greatly obscure the color pattern 


j 
j 


Fic. 298.—Eggs of the vedalia, Rodolia cardinalis (Mulsant), on egg sac of the cottony 
cushion scale. 


and give a decidedly gray appearance. The tiny oblong, bright red eggs 
are laid singly or in small masses on the egg sac of the host, the cottony 
cushion scale, [cerya purchast Mask., and immediately upon hatching the 
small pinkish larve enter the sac and feed on the eggs and young scale 
insects. As they are thus hidden, the work is often unobserved. The full- 


Fic. 299.—Head of the larva of vedalia, Rodolia cardinalis (Mulsant); ant, antenna; lap, 
labial palpus; m, mandible; mxp, maxillary palpus; o, ocelli. 


grown larve are 5-7 mm. long, pinkish, with black markings and often a 
bluish bloom. The pupal stage is passed in the last larval skin and occurs 
anywhere on the infested plants. The success of this insect is due to the 
great prolificness, the rapidity of development, hardiness, and the greedy 
appetites of both young and parents. It soon completely destroys the host 
and then dies for lack of food, so it is necessary for the State Insectary to 
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Fie. 300.—Keebele’s ladybird, Novius Fig. 301.—Blaisdell’s ladybird, Lindorus 
; kebelet (Olliff). Male. lophanthe (Blaisdell). 


Fic. 303.—The Catalina ladybird beetle, Delphastus cata- 
line (Horn). Larva and adult. (After H. S. Smith 
and E. J. Branigan.) 


Fie. 304.—The small 
ashy gray ladybird 

A beetle, Psyllobora 

Fie. 302.— Larva of the black viginttmaculata 
ladybird, Rhizobius “ventralis (Say) form tedata 
(Er.). Lec. 
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artificially propagate a few all the time to insure a supply to combat the | 
ever appearing infestations of the cottony cushion scale in ornamental 
plantings and orchards. The above species has been greatly aided by 
Keebele’s ladybird, Novius koebelei (Olliff) (Fig. 300), a closely related 


Fic. 305.—Eggs of Psyllobora viginti-maculata (Say) form tedata Lec. 


species imported from Australia into California in 1892. The latter is 
somewhat smaller, bright red, the head and thorax black, the elytra with 
the margins, and a pair of black spots which are marginal in the male and 
dorsal in the female. The larve are bright cardinal red. The beetle feeds 
on the cottony cushion scale and is simi- 
lar in habits and effectiveness to the 
vedalia. 

Blaisdell’s ladybird, Lindorus lophan-. 
the (Blaisdell) (Fig. 301), is 2 mm. long, 
reddish brown, the elytra shining, black, 
and a black blotch frequently on the 
pronotum. It is common in California 
and preys extensively on mealybugs, 
and soft and armored scales including 
all the common species of the latter. 

The black ladybird beetle, Rhizobius 
ventralis (Er.)' (Figs. 290, G; 302), is 
2-2.5 mm. long, shiny or often velvety 
black, with the abdomen reddish. The 
larvee average 6 mm. in length and are 
Fie. 306.—The striped ladybird beetle, pov a sage: ve Mien: om 

Ceratomegilla vittigera (Mann.). ubercies Irom wich arise tong simple 
spines. They commonly occur in the 

egg masses of mealybugs, under the shells cf black, brown apricot, and 
other soft scales, or on the infested limbs, feeding directly on the hosts. 


1K. O. Essig, P. C. Jour. Ent., 11, p. 270, 1910. ; 
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The species was introduced from Australia in 1892 and is most valuable 
as a destroyer of the black scale in California where it is well established 
as far north as the San Francisco Bay region. 


The Catalina ladybird beetle, Delphastus cataline (Horn)! (Fig. 303), is 1.5 mm. long, 
oblong, shiny pale or dark brown, with a dark narrow space at the bases of the elytra 
and the middle of the pronotum dusky. It normally feeds on Kellogg’s white fly, 
Pealius kelloggi (Bemis), but also preys on other aleyrodids in Southern California 
and the adjacent islands. 

The small ashy gray ladybird, Psyllobora viginti-maculata (Say) (Figs. 304, 305), is 
1.9-2.6 mm. long, pale brown, with irregular darker and paler spots of many shades on 
the dorsum. The larve are pale yellowish gray and the eggs oval and pearly white. 
The species has often been reported as feeding on red spiders and scale insects, but it 


Fic. 307.—Eggs and newly hatched larve of the convergent ladybird beetle, Hippodamia 
: convergens Guérin. 


probably confines its attention largely to the spores of various fungi such as the smut 
fungus, powdery mildews, and so forth, as pointed out by W. M. Davidson.? It ranges 

- throughout the United States. The western form tedata Lec. occurs abundantly through- 
out our region. 

The spotted ladybird beetle, Ceratomegilla fuscilabris (Muls.) (Megilla maculata De G.), 
is 4.7-6.2 mm. in length, varying from yellow to red above and black beneath, the 
pronotum with two large blacks spot which may be fused, each elytron with distinct 
black spots, the two medial marginal spots fused when at rest. This is one of the com- 

‘monest species throughout North America and the typical form occurs in New Mexico, 
Arizona, and California. It commonly preys on aphis. The striped ladybird beetle, 
Ceratomegilla vittigera (Mann.) (Paranemia) (Fig. 306), is 4-4.5 mm. long, black, the 


1H. §, Smith and E. J. Branigan, Mthly. Bul., Cal. State Com. Hort. 5, p. 448, 1916. 
2 Ent. News, 32, p. 83, 1921. 


a 
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pronotum reddish, spotted with black, and the elytra reddish with three black vitte 
which do not reach the apex. It occurs often in colonies in damp places and along the 
coast of Southern California and also in Arizona and Colorado. It feeds on aphis. 


The members of the large genus Hippodamia } are elongate-oval, fairly 
large, black, with yellow or red pronotum and elytra, usually marked with 
black. The convergent ladybird beetle, Hippodamia convergens Guérin 


Fia. 308.—Larve of the convergent ladybird beetle, Hippodamia convergens Guérin. 


(Figs. 290, A-D; 307, 308, 309), is the commonest species throughout 
North America. The body is 6-8 mm. long, black, the pronotum with two 
oblique white lines, the elytra yellow, 
orange, or red with twelve small oval . 
or circular black spots, and also a small 
black scutellar spot. The eggs are 
elongate, pointed at one end, truncate 
at the base, 1.4 mm. long, and usually 
laid in clusters of 5-30 on the leaves, 
limbs, trunks of plants, or other con- 
venient objects. Each female lays from 
200 to 500 or more eggs a season with 
only one mating necessary. ' The larvee 
are elongate, flat, velvety black or gray- 
ish with two small often indistinct 
orange spots on the prothorax and four 
” larger orange spots on the back. When 
aS 309.—The spotless form of Hippo- mature they average 7-10 mm. in length. 
amia convergens Guérin which is com- The d d blac 
monly known as H. ambigua Lec. pup are Ted an lack. in some 
parts of the west, particularly in. the 
Sierra Nevada and Coast Range Mountains of California, the adults 
assemble in certain warm spots in the canyons of rivers and creeks during 
the late fall in countless numbers and crawl among the leaves and plants 


1P. H. Timberlake, ‘“‘Notes on N. A. Species of Hippodamia.” Jour. N. Y. Ent. 
Soc., 27, p. 162, 1919. ; 


ry 
: 
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| for hibernation, where in the high altitudes, they are deeply buried 
under the snow. In the spring they disperse over wide areas and their 
progeny, or a part, return to the mountains, while others are found in 
the valleys throughout the ‘winter. The species multiplies rapidly and 
feeds extensively on very many species of aphis and on the eggs and 
larvee of the Colorado potato beetle and the alfalfa weevil. According to 


Fic. 310.—The five-spotted ladybird beetle, Fig. 311.—Leconte’s ladybird beetle, Hip- 
Hippodamia quinquesignata Kirby. podamia lecontet Muls. 


~C. P. Clausen? each larva consumes about 25 aphis and each adult, 56 
aphis daily. It occurs in every Western State, together with the form 
ambigua Lec., which has no black spots on the elytra. There are at least 5 
other forms or varieties. 


The five-spotted ladybird beetle, Hippodamia quinquesignata Kirby (Fig. 310), is 4.2— 
6.2 mm. in length, and exceedingly variable in the elytral markings, ranging from an im- 


Fie. 312.—The parenthesis Fia. 313.—The sinuate ladybird 


ladybird beetle, Hippo-- beetle, Hippodamia sinuata 
damia parenthesis (Say). Muls. var. trivittata Casey. 


maculate form to forms with three distinct black elytral bands. It is a common western 
species occurring in practically every Western State and particularly well represented 
in the Rocky Mountains. P. H. Timberlake? recognizes nine geographical races. It 


1 Univ. Cal. Pub. Tech. Ser. Ent., 1, p. 266, 1916, 
2 Jour. N. Y. Ent. Soc., 27, p. 171, 1919, 
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feeds on aphis. Leconte’s ladybird beetle, H. lecontei Muls. (Fig. 311), is often mis- 
taken for the preceding species. It is 4.9-6 mm. long with a distinct three-lobed scue 
tellar black spot, a humeral spot, postmedian spots or band, and a subapical spot on 
the elytra. There are specimens with the scutellar spot broken into three in most 
localities. It is a typical western mountain species dccurring in practically every State 
and there are many races of this species. The parenthesis ladybird beetle, H. parenthesis 
(Say) (Fig. 312), is 3.8-5 mm. long and characterized by three basal spots and two 
apical marks resembling parentheses. The latter are often divided or extended into a 
black blotch. This isa very common North American species and occurs in every West- 
ern State and north into Alaska. It preys chiefly on aphis. The sinuate ladybird 
beetle, Hippodamia sinuata Mulsant (Fig. 313), is 5 mm. in length, quite reddish, the 
markings varying from four spots to three more or less wavy black stripes, the two out- 
side stripes curving with the margins of the wings and nearly meeting apically. A 
typical form or race occurs in practically every Western State, the true form in New 
Mexico and Arizona, the var. trivittata Casey, in the San Francisco Bay region, Cali- 
fornia, and the var. spuria Lec. in Oregon, Washington, British Columbia, and the 
Rocky Mountain region. 


The genus Coccinella is also a very common one. The adults are more 
shortened and convex than those of the preceding forms. The elytra are 
yellow or red and immaculate, or with black spots. The common red lady- 
bird beetle, Coccinella transversoguttata Fald., is 6-7.5 mm. long, nearly 
hemispherical, the elytra spotless or with a long transverse subbasal spot, 
a shorter transverse spot near the middle, and another near the apex. It 
ranges throughout North America and Siberia and is represented by many 
races and varieties. The California ladybird beetle, C. californica Mann. 


Fig. 314.—The California ladybird Fig. 315.—The Julian ladybird beetle, Coc- 
beetle, Coccinella californica Mann. cinella perplexa Muls. var. juliana Muls. 


(Fig. 314), has no marks on the elytra and is the common one in California, 
Oregon, Washington, and British Columbia. The species is usually com- 
mon everywhere and the adults often assemble in the higher mountains. 
They feed extensively on aphis. The perplexing ladybird beetle, Cocci- 
nella perplexa Muls. (Fig. 315), varies from having one transverse subbasal 
fascia to three fascie on the elytra. The species occurs in some form 
throughout Europe, Siberia, and much of North America. In the west it 
is chiefly found along the Pacific Coast where the var. juliana Muls. (Fig. 
315), which has the single subbasal fascia, is predominant. 
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The western blood-red ladybird beetle, Cycloneda munda (Say) (Fig. 316), is 4.5-5.5 
mm. long, nearly hemispherical, and pale to very bright red. It is widely distributed 
throughout North America and is common in the Western States. It feeds on red spiders, 
aphis, ana scale insects, and is often present in considerable numbers. C. sanguinea 
(Linn. ) has usually been confused with the above species. It ranges from South America 
into Arizona and the United States east of the Rocky Mountains. 


The ashy gray ladybird beetle, Olla abdominalis (Say) (Fig. 290, H), is 
4-6 mm. in length, nearly hemispherical, pale yellow with numerous 
small black spots on the pronotum and elytra. The larve are black with 
orange markings and 15 to 20 mm. long when mature. They are especially 
fond of the walnut aphis which they devour in great numbers as well as 
other aphis. The species ranges throughout much of North America 
and is recorded in the west in New Mexico, Arizona, Colorado, and Cali- 


Fic. 316.—The western blood-red lady- Fig. 317.—The eyed ladybird beetle, Olla 
bird beetle, Cycloneda munda (Say). abdominalis (Say) form plagiata Casey. 


fornia. A black form with two large red spots on the elytra known as 
plagiata Casey (Fig. 317), frequently occurs. 

The two-spotted ladybird beetle, Adalia bipunctata (Linn.) (Fig. 318), is 
3.8-5.2 mm. long, the prothorax irregularly margined white, and the red 
elytra with two round median black spots. It is a common species in 
Europe and North America and occurs along the Pacific Coast from Cali- 
fornia to British Columbia and in most of the other Western States. It 
preys on aphis. The frigid ladybird beetle, Adalia frigida Schneider, is 
3.24.5 mm. long, the head and prothorax largely white or with zigzag 
black markings somewhat in the form of an ‘‘M”’’ on the pronotum, and the 
elytra red and varying from immaculate to two faint dark spots or with a 
median broken band and & subapical transverse spot. It is a common 
predator on aphis and occurs throughout the west. The phase humeralis 
(Say) (Fig. 319), which is entirely black with two red spots on the Ain 
also occurs in New Mexico, Arizona, Utah, and California. 


The pine ladybird ee Cleis picta (Randall) (Harmonia), is 3.5-5 mm. long, oval, 
depressed, black, head yellow with two interrupted black vitte, thorax spotted yellow, 
elytra yellow, immaculate in the male and more or less variegated with black in the 
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female, and the legs orange. It feeds on aphis, Dilachnus spp., on pine trees, and 
occurs throughout North America and is fairly common in Arizona, California, Oregon, 
Washington, and British Columbia. The interrupted ladybird beetle, Neomysia interrupta 
Casey, is 6-10 mm. in length, dull yellowish red with or without a black median blotch 
on the pronotum, and with two or three interrupted narrow longitudinal lines on the 


: Fic. 319.—The frigid ladybird beetle, 
Fic. 318.—The two-spotted ladybird Adalia frigida Schneider phase humer- 
beetle, Adalia bipunctata (Linn.). alis (Say). 


elytra. It has been observed feeding on woolly apple aphis and other aphis in New 
Mexico, Colorado, Arizona, California, and Nevada. __ } ‘ 

The plagiate ladybird beetle, Axion plagiatum (Olivier) (Figs. 320, 321), is 5-6.7 mm. 
long, hemispherical, shining black with two large orange or reddish spots just in front 


Fia. 320.—The plagiate lady- 
bird beetle, Axion plagia- 
tum (Olivier). (After ss sas ess alae 
Quayle.) Fie. 321.—The plagiate ladybird beetle, 

Axion plagiatum (Olivier). Adults hiber- 
nating in acorn cup hanging on valley 
oak tree. This is a common habit of this 
species in California. 


of the median dorsum of the elytra, and the thorax reddish beneath. It commonly 
feeds on Kermes cockerelli Ehrh., on oak trees, where it often hibernates in considerable 
numbers under the bark and in other protected places. It occurs in Texas, New Mexico, 
Arizona, and California in various phases. 


The two-stabbed ladybird beetle, Chilocorus bivulnerus Muls. (Fig. 290, J; 
322), is 4-5 mm. long, nearly hemispherical, shining black, with two 


| 


mon in New Mexico, Arizona, 
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small red spots on the elytra in front of the middle, punctation close and 
deep, and the abdomen red. The eggs are cylindrical, orange, and 1.2 mm. 
long. They are laid on their sides singly or in small groups in the crevices 
of the bark. The larve are covered with many long branched spines, black, 
with median yellow transverse 
band and measure 5 to 7 mm. 
when full grown. They pupate 
in the last larval skin. This 
species occurs throughout North 
America and is common in the 
west particularly in New Mexico, 
Arizona, California, Nevada, 
Oregon, Washington, and British 
Columbia. It feeds extensively 
on the armored and unarmored 
scales including the greedy, ivy, » 
San José, Howard’s, Italian 
pear, oyster shell, black willow, 
fig, elm, and brown apricot, /is 
abundant in the orchards, orna- 
mental plantings and forests, 
and is very beneficial. C. cacti 
Linn. is similar to the above 
but has most of the sterna as 
well as the abdomen red. The 
variety confusor Casey is com- 


and Southern California where it 
feeds extensively on the cottony 
cochineal scales on cacti, the red 
date palm scale, the mesquite 


Fie. 322.—The two-stabbed ladybird beetle, 
Chilocorus bivulnerus Mulsant. Larvee, pups 
and adults. 


scale, Xerophilaspis prosopidis Ckll., 
and the palo verde scale, Pseudodiaspis 
parkinsonie (Ckll.). : 


The variable ladybird beetle, Hxochomus 
marginipennis Lec., is 3 mm, long, broadly 
oval, shining black with variable red mark- 
ings consisting of red elytra with two dark 
transverse bands or black spots, or black elytra 
with a marginal stripe and two dark subapical 
spots. There are a number of varieties in our 

i region including californicus Casey (Fig. 323). 
Fie. 323.—The variable ladybird beetle, They feed on the cottony cochineal, San José, 
Italian pear, and other scales, and range in 
New Mexico, Arizona, California, and Nevada, 
in the west. The typical form is eastern. 

The steel-blue ladybird beetle, Orcus chalybeus (Boisduval), is 3.5 mm., nearly hemi- 
spherical, metallic steel-blue or emerald green, the males often with yellow on the 


"ey 


Exochomus marginipennis Lec. var. 
californicus Casey. 
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front of the pronotum. The apical portion of the abdomen is dull red or orange. The 
eggs are light yellow and attached by one end in small clusters. The larve are yellow 
or orange with the head and portions of the pronotum and dorsum of the abdomen 
black. The body is covered with stout branched spines and 8 mm. long when mature. 
This species was introduced from Australia into California in 1892 to prey on the black, 
red, and purple scales. It was established in various parts of Southern California from 


Fic. 324.—The Mexican bean beetle, Epilachna corrupta Mulsant. Pups, larva, adult and the 
characteristic work of the larvee on a bean leaf. 


- San Diego to Santa Barbara, but persists now only at Carpinteria and Goleta where it 
is often present in considerable numbers in the citrus orchards. 


The Mexican bean beetle or the bean ladybird, Hpilachna corrupta 
Muls.! (Fig. 324), is the most destructive member of the family in the west 
and it is proving to be a serious pest wherever found. The adults are 6.4 -7 


1C, P. Gillette, Bul. 19, Colo. Agr. Exp. Sta., p. 25, 1892. 

D. E. Merrill, The Bean Beetle. Bul. 106, N. M. Agr. Sta. 1917. 
F. H. Chittenden ‘‘Bean Ladybird and Its Control.’ Farmers’ Bul. 1074, U. 8. 
Dept. Agr. 1921. ; 

F. H. Chittenden and H. O. Marsh, The Bean Ladybird. Bul. 848, U. S. Dept. Agr. 
1920. 

G. M. Bentley, ‘‘The Mexican Bean Beetle.” Bul. 41, Vol. 11, No. 2, Tenn. State 
Board Ent., 1922. 

F. L. Thomas, Life History and Control of the Mexican Bean Beetle. Bul. 221, Alabama 
Agr. Exp. Sta. 1924. 
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mm. in length, oval, convex, yellow or grayish brown, and each elytron 
with 8 small black oval spots. The eggs are pale yellow, elliptical, about 
twice as long as the diameter, and attached by the apex in masses of 5 to 
75, usually on the undersides of the leaves. Egg-laying begins in April or 
May and continues until fall. The larve are 5-7 mm. long when mature | 
and are yellow, armed with long stout branched spines which are black at 
the tips. Pupation occurs in the last larval skin which is attached to any 
convenient object. There are usually two broods a year. The adults 
hibernate in trash about the fields. They feed on the upper, and the larve 
on the lower, epidermis of the leaves, produc- 
ing very characteristic, thin, transparent, rect- 
angular or irregular areas between the vines. 
They also feed on the pods. As the common 
name implies, this species feeds chiefly on com- 
mon varieties of garden and field beans but 
also attacks lima beans, cowpeas, hyacinth 
beans, soy beans, alfalfa, kudzu, white meli- 
lotus, and similar plants. The distribution 
includes the Southern States, Mexico, Texas, 
-New Mexico, Colorado, Utah, and Arizona. 
Control may be obtained by dusting with 1 
part of calcium arsenate and 4 to 8 parts of 
hydrated lime, or by spraying with 1 pound 
of magnesium arsenate to 50 gallons of water. 
The squash ladybird, Hpilachna borealis 
(Fabr.) (Fig. 325), is distinguished from the 
above by its larger size and its larger black 
spots, of which there are 7 on each elytron, 
there a but oe oes than 0 SO Pe Gas “Eabr.. 
spots. W. Jones rst: reported this 
‘species in the west as abundant and de- Riou ie RANG 
structive to all varieties of native and cultivated cucurbs at Douglas, 
Arizona, in 1921. This species and its color phases are common in South 
America, Central America, and Mexico, and appear somewhat different 
from the species common to the Eastern and Southern States. 


af 
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TENEBRIONID.? Darkling Ground Beetles. — 

This is a large family of small or mostly large, awkward, slow moving, 
usually black or brown beetles, which occur chiefly on the ground. Many 
have the interesting habit of standing on their heads and emitting an of- 
fensive protective vapor. The larve are often cylindrical and shining, 
somewhat resembling wireworms, hence the name “false wireworms”’ has 
been given them. The members are chiefly nocturnal, but great numbers 


1 Jour. Econ. Ent., 17, pp. 417-418, 1924. 

2F. E. Blaisdell, Sr. , Mon. Rev. of the Tribe Eleodiini of U. S., Lower California and 
Adjacent Islands. "Bul. 63, U. S. Nat. Mus. 1909. ‘‘Studies in ‘Alaudes. ” Trans. Am. 
Ent. Soc., 45, p. ao, ae eSyn, and Review of the Species of Celus.”” Trans. Am. Ent. 
Ane, 45, p. 315, i3 

J.8. Wade, ‘ ‘onloss of the Tenebrionide.”” Ent. News 32, p. 1, 1921. 

R. E. Campbell, “Notes on Injurious Southwestern Tenebrionide.” Ent. News, 35, 

1924, p. 1. 


428 INSECTS OF WESTERN NORTH AMERICA 


often appear during the day. The normal food is dead or decaying vege- 
table matter, but some feed on cereals and others often attack growing 
plants and become serious pests. Poison bran mash, consisting of 25 pounds 
of bran, 1 pound sodium arsenite, 2 quarts of 
blackstrap molasses, and 3 to 4 gallons of water, 
has proven an effective bait for the latter. 


The small darkling ground beetle, Metoponium ab- 
norme (Lec.) (Hurymetopon)! (Fig. 326), is 7 mm. long, 
smooth, black or dark brown, with the legs slightly red- 
dish. This species occurs in Southern California and 
Arizona and has been observed as injurious to the buds 
of grapevines, the bark of young grapefruit trees, and 
the fruit of strawberries and tomatoes. M. cylindricum 
(Casey) has been observed injuring foliage of prune 
trees in Southern California.” 

a The ironclad beetle, Phieodes pustulosus Lec. (Fig. 

Fia. 326.—The small darkling 327), is 15-23 mm. long, flattened, very rough dorsally 
ground beetle, Metoponium and exceedingly hard, often too hard to pin without 
abnorme (Lec.). great difficulty. The prothorax is very much con- 
stricted at the base and widest near the front. The 

color is dull grayish black, often with the bases and apices of the elytra whitish, and 
one pair of short oblique black lines on the pronotum, three pairs on the elytra and two 
pairs of small black spots apically. Mounted specimens do not always show these mark- 


Lec. 


seca er ors E ants Ne est War? ACP OAL Ste neay NeW en taaaNRIOLaY 


Fie. 327.—The ironclad beetle, Phlaodes pustulosus 


ings. The adults occur under the bark of dead trees, logs, and stumps, and can often 
be taken in great numbers during the winter. The food consists of woody fungi and 
probably decayed wood. This is the commonest species ranging throughout much of 


1H. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 291. Referred to as Hurymetopon 
bicolor Horn. 
2 Insect Life, 5, p. 350, 1898. 
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California. The diabolical ironclad beetle, P. diabolicus Lec., is similar but entirely 
black. It occurs in like surroundings in Southern California. During the summer 
evenings it can occasionally be taken on the ground. The plicate beetle, Noserus plica- 
tus Lec., is 12-14 mm. long, similar to the preceding but has the warty areas arranged 
in somewhat definite longitudinal ridges. It occurs under the bark, chiefly of oak trees, 
throughout California. 

Members of the genus Hleodes are medium to very large, robust, usually smooth 
shining beetles. They are typically semi-arid and desert species and often occur in 
countless numbers in such" localities, traveling day and night during the migrating 
periods in the spring and early summer, although they may be found in scattering 
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Fie. 329.—The dentate eleodes, Hleodes dentipe 
Esch. (Drawing by Carl Fuchs.) 


Fig. 328.—Euschides lecontet (Horn), a 
California darkling ground beetle. 


numbers throughout the year. FH. acuticauda Lec. measures 16-29 mm., is elongate, 
smooth, shining black, the elytra produced into a point posteriorly. It is a very common 
species in Southern and Lower California. The carbon beetle, Hleodes carbonaria (Say), 
is 15.5-20.5 mm. in length, moderately elongate, smooth, shining, the elytral punctures 
in series. It is common in Texas, New Mexico, Colorado, Arizona, and is recorded as 
abundant in Idaho by C. Wakeland. The cordate darkling ground beetle, HE. cordata 
Esch., is 13-17 mm. long, subovate, shining, black, twice as long as wide, the prothorax 
strongly constricted at the base, the dorsum coarsely punctate and rugose. ‘The adults 
are very common in California and range north into British Columbia. The dentate 
-eleodes, H. dentipes Esch. (Fig. 329), is 18-28 mm. long, elongate or ovate, smooth, 
shining black, a variable species with a large tooth on the anterior femora of both 
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sexes. This tooth, however, also occurs in a number of other species. It is very com- 
mon under rocks, logs, in stumps, dry leaves, or walking on the ground, throughout all 
parts of California, ranging to the extreme northern coastal areas. LH. extricata (Say) 
is 12-17 mm. long, about twice as long as wide, and smooth, shining black. The front 
femur of the male is armed. This very common species is often abundant in New 
Mexico, Colorado, Wyoming, Montana, British Columbia, Utah, and Arizona, The 
larve are at times injurious to sprouted grain. JHleodes femorata Lec. (Fig. 330) is 
22-25 mm. in length, and is a large, elongate, smooth shining black species. The femora 
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Fig. 330.—Eleodes femorata Lec. and injury to grape leaves. 


of both sexes are armed with small teeth, the anterior tibial spurs about equal in size. 
It has completely defoliated grapevines some years in the San Joaquin Valley, Cali- 
fornia. It also ranges into Arizona. The gigantic eleodes, EH. gigantea Mann., is a large, 
elongate, smooth, moderately shining species 30-35 mm. long, which is fairly common 
in California. C. F. Gissler! describes the eggs as white, oval-elongate, 0.80 x 0.35 
mm., and the young larve as nearly white, long and slender, nearly flat, widest at the 
head and tapering to the tail, and in confinement cannibalistic in habits. H. hispilabris 
(Say) is 20-28 mm. long, elongate-ovate, smooth, moderately shining black, sometimes 
reddish, along the elytral suture. It is a common injurious species ranging in Texas 
New Mexico, Colorado, Wyoming, Montana, Idaho, Utah, Arizona, Washington, an 


1 Bul. Brooklyn Ent. Soc., 1, p. 18, 1878. 
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British Columbia. Eleodes humeralis Lec. is 14-21 mm. in length, elongate, more or 
less opaque, and black with granular surface. It is a common and at times injurious 
species in British Columbia, Washington, Oregon, California, Nevada, Idaho, Utah, 
and Colorado. . vandyket Blaisdell is 15-16 mm. long, more or less shining, with 
elytra densely granular. The larve are yellowish and are reported by J. A. Hyslop?! 
as injurious to oats in Washington. The species ranges also in the higher altitudes of 
Idaho, Oregon, and California. H#. obscura (Say) is 25-34 mm. in length, elongate, 
black or brownish, the surface of the elytra 

more or less striate and granular. It occurs : ead 
throughout the entire western area and is : | 
at times injurious to crops. ZH. obsoleta o~ | 
(Say) measures 12-18 mm., is slightly elon- Ae | 
gate, shining or dull black, often reddish 
along the elytral suture. The elytra are 
striate and rough. It is common on both 
slopes of the Rocky Mountains from New 
Mexico to Montana. EH. omissa Lec. (Fig. 
331) is common and often injurious to fruit 
trees and vines throughout California. | Ele- 
odes opaca (Say)? is 10-14 mm. long, oval, 
opaque, black, sparsely clothed with whitish 
hairs, the dorsum of the elytra flat. It ranges 
along the Rocky Mountains and occurs in 
the Western States of New Mexico, Colorado, 
Wyoming, and Montana. The larve do seri- 
ous injury to seed wheat, particularly if it 
remains in the dry ground some time before 
germination, and also cut off the young 
plants just above the seed and the older 
stalks in the spring. They naturally feed 
on native grasses and seeds. JL. pimelioides 
Mann. is 12-15 mm. long, ovate, opaque, 
black, the elytra coarsely granulate. It oc- 
curs in practically every Western State but 
is most abundant in the northwest where it 
is Ee times SL Sa e ee ommiae 

e grain seed beetle, Embaphion muri- Rea : 

iain (eey)/2is 15-18 mam. in length, oval to Fie. 331.—Eleodes omissa Leconte. 
oblong-oval, brown to dull black, the margins of the elytra broad and thin. The eggs 
are oblong, white, or pale yellow, and laid singly or in small clusters in the soil. The 
larvee are reddish with the legs and head darker, chitinous, and when mature measure 
27 mm. They normally feed on seeds, roots, and plants of grasses and weeds, and 
often destroy newly sown and germinating wheat, corn, and barley. The species occurs 
in the plains areas of the middle west and ranges west into New Mexico, Colorado, and 
Montana. 

The members of the genus Coniontis are small to medium size, somewhat cylindrical, 
elongated, smooth, black, or bluish. C. globulina Casey injures young tomato plants, 
C. muscula Blaisdell eats off young lima bean plants and C. subpubescens Lec. injures 
young sugar beets all in Southern California. 

The ciliated’ sand beetle, Celus ciliatus Esch., is 5-7 mm. in length, oval, convex, 
shiny black or brown, with the margins, venter, and legs clothed with long, soft, reddish 
hairs. It is common in the dry sand dunes along the California coast. Ulus crassus 
(Lec.) is 7-9 mm. long, black or dull brown, the elytra finely striated, and the body , 
sparsely clothed with short brown hairs. The adults are often injurious to young lima 
beans, cucumbers, muskmelons, tomatoes, and other plants which are usually girdled 
at or below the surface of the soil in California and Arizona. y 

The small darkling ground beetles belonging to the genus Blapstinus are becoming 
quite serious pests in many sections. The adults, black or bluish black often with 


1 Bul. 95, pt. 5, Bur. Ent. U.S. Dept. Agr., p. 74, 1932. 
2J. W. McColloch, Jour. Econ. Ent., 12, p. 183, 1919. 
3 J. S. Wade and A. G. Boving, Biology. Jour. Agr. Research, 22, p. 323. 1921, 
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reddish legs, are frequently very numerous in the spring and early summer and attack 
many kinds of crops, usually girdling the young plants at the surface of the soil (Fig. 
332). They can be controlled by use of the poison bran mash. Young tomato and 
pepper plants are effectively protected by wrapping the main stem from the roots to 
the upper branches with tissue paper at the time they are transplanted. Blapstinus 
coronadensis Blaisd. and B. dilatatus Lec. (Fig. 332) are recorded as girdling young 
peppers in Southern California by R. E. Campbell! B. pimalis Casey cuts off young 
cotton plants in Arizona and also occurs in New Mexico. B. pulverulentus Mann. is 
5 mm. long and a black or bluish species 
common in New Mexico, Arizona, and Cali- 
fornia, and has been observed to be injur- 
ious to tomato, strawberry, and cucumber 
plants in the latter State. B. rufipes Casey 
is 5 mm. long, and bluish black with reddish 
legs. It has been observed girdling young 
hop and tomato plants in California and 
also occurs in Arizona. ; 

The kelp beetles, Phaleria limbata Horn 
and P. rotundata Lec., are small, pale or dark 
brown, robust species, 5-7 mm. long, which 
often occur in great numbers under decom- 
posing kelp on which they feed along the 
ocean beach of Southern California. 

The two-banded fungous beetle, Alphito- 
phagus bifasciatus (Say), is 3 mm. in length, 
elongate-oval, convex, reddish brown with 
two wide black bands across the elytra. 
It normally feeds on moist tree fungi, but 
also occurs in damp cellars, storehouses, 
mills, and houses, and feeds on refuse of ce- 
reals and cereal products which are ferment- 
ing or decaying. It is cosmopolitan and 
occurs along the Pacific Coast in Oregon 
and California. 


The broad-horned flour beetle, 
Gnathocerus cornutus (Fabr.), is 8-4 
mm. long, slender, shining brown, the 
males with broad mandibular horns. 
It is a cosmopolitan species infesting 
cereals and cereal products and also 

Blapstinus coronadensis Blaisd. and B. cere under the bark of trees in 

dilatatus Lec. (Photo furnished by R. E. California. hat 

Campbell.) The red flour beetle, Triboliwm fer- 

rugineum (Fabr.), is 3 mm. in length, 
slender, flattened, various shades of pale and dark reddish brown with the 
head and thorax darkest. It is a cosmopolitan pest of cereals and cereal 
products, peanuts, almonds, insect museum specimens, drugs, seeds, and 
so forth, and occurs throughout the entire country. The confused flour 
beetle, 7’. confuswm Duval, is about the same size but paler in color. It has 
similar habits and distribution. Both species can be killed by fumigation 
or heating to 48° C. T. madens (Charp.), another cosmopolitan species, 
occurs in cereals in the west. Seed cereals can be protected by treating 
with 2 ounces of copper carbonate dust per bushel, as used for the 
prevention of bunt. 


1 Jour. Econ. Ent., 15, p. 363, 1922. 
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The yellow meal worms, Tenebrio molitor Linn., and T’. obscurus Fabr., are 
13 to 15 mm. long, somewhat flattened, brown or black, with the elytra 
distinctly striate. The larve are elongated, convex above and flat beneath, 
chitinous, yellow or brown, with darker lines at the joints and 20-25 mm. 
long when mature. They live in cereals and cereal products, fertilizers, 
and seeds, and are often very serious pests. They are cosmopolitan and 
occasionally found throughout the west. 

The woolly ground beetle, Cratidus osculans Lec., measures 12-16 mm., 
is robust, black, sparsely covered with fine long reddish brown hairs. The 
species is very common in California and often occurs on the roads and 
paths in the evenings or early mornings. 


PTINIDZA.' Ptinid Beetles, Spider Beetles. 

The storehouse beetle, Gibbiwm psylloides (Czemp.) is a very small species 
with the upper surface glabrous and the venter with dense short yellow 
hairs. It isa cosmopolitan species occurring in California and other Western 
States, inhabiting houses, stores, warehouses, and feeding on woolen 
fabrics and various dried animal products. Meziwm americanum Lap. is 
2.5-3 mm. long, dull yellow, the elytra shining black. It occurs through- 
out North America and is nearly cosmopolitan. It feeds on dried animal 
products and insect museum specimens, and according to E. A. Schwarz, 
also damages gilded chandeliers. Sphericus gibboides (Boieldieu) is 1.8- 
2.2 mm. long, brown, clothed with yellow and pale brown scales. It has a 
world wide distribution and has been taken in caraway seeds, red pepper, 
herbariums, and insect collections in California. Trigonogenius globulum 
Solier is 2.5 mm., the prothorax and abdomen each nearly globular, the 
latter twice as wide as the former, pale or dark brown, densely clothed with 
pale yellow and brown scales arranged in spots on the elytra. The whitish 
larvee pupate in a loose globular cocoon. The species has a wide European 
and American range, occurring in much of the west and reported from 
Oregon and California. It breeds in and feeds on animal fertilizers, dried 
animal products, herbarium and insect specimens, seeds, red pepper, and 
cereals. The writer has kept a living colony in a jar of fertilizer for eight 

years. 

The white-marked spider beetle, Ptinus fur Linn., is 2-4 mm. in length, 
the head slightly wider than the thorax, reddish to pale brown, and densely 
clothed with yellow hair and with four white bands on the elytra. It is a 
cosmopolitan species occurring in old barns, houses, warehouses, store- 
rooms, and feeding on dry vegetable and animal materials such as cereals 
and cereal products, seeds, insect, mammal and plant museum specimens, 
wool, and furs, and is often a serious pest. 


ANOBIIDA. Death Watch or Drug Store Beetles. 

The oak limb beetle, Hedobia granosa Lec. is 3-4.5 mm. long, black, slate 
or reddish, marked with patches of gray scales. It normally breeds in the 
dead limbs of coast live oak, California laurel, and California black walnut 
in California. H. angulata Fall is similar but more slender, the elytra 
black with two pale stripes. It breeds in the dead limbs of coast live oak 


1H. C. Fall, “Rev. of the Ptinide of Boreal America.” Trans. Am. Ent. Soc., 31, 
p. 97, 1905. 
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in Southern California. Ozognathus cornutus (Lec.) is 1.5-2.8 mm. long, 
blackish brown, and sparsely pubescent. It has been reared from cynipid 
galls on oak trees in California. 


The pine branch borer, Ernobius californicus Fisher, is 4-5 mm. long, elongate, brown, 
clothed with yellow pubescence. The larve mine the bark and outer wood of the 
branches of recently killed Jeffrey pine in Southern California. EH. champlaini Fisher 
is 4~-4.5 mm. in length, slender, black, with short grayish pubescence. It breeds in 
dead limbs of limber pine in Colorado. £. cupressi Van Dyke (E. conicola Fisher) 
is 5.5-6 mm. long, robust, shining brown with yellow pubescence. It breeds in the 
green and dry cones and dead wood of Monterey cypress in the native forests near 
Monterey, California. Xeranobium desertum Fall is 7—7.5 mm. long, cylindrical, 
brown, densely clothed with short gray hairs, and the elytra finely striated. It breeds 
in the stems of Kern greasewood in Southern California and Arizona. Vrilletta decorata 
Van Dyke is 5.5 mm. long, robust, black, the elytra variegated yellow. It breeds in 
dead coast live oak in the San Francisco Bay region, California. 


The drug store beetle, Sitodrepa panicea (Linn.), is 2.4 to 3.7 mm. long, 
reddish brown, clothed with short dense pubescence. It is a cosmopolitan 
species which is often a serious pest in stores, warehouses, hotels, and 
residences where it feeds on all sorts of dried herbs, cereals; cereal products, 
spices, dried animal products, including wool, hair, leather, horn, plant, 
insect and mammal museum specimens, seeds, and candy. It can be con- 
trolled by fumigating or by heating to 49° C. 

The cigarette beetle, Lasioderma serricorne (Fabr.), is 2 mm. long, robust, 
brown, clothed with short fine hair and without striated elytra. The small 
robust white larve are curved, clothed with long hair, and are responsible 
for the damage which the beetle does. Like the preceding this is a common 
cosmopolitan species, of similar habits, and particularly well known because 
of its injury to cured tobacco in leaf or in cigarettes, cigars, or plug. It 
also feeds on dried herbs, spices, cereals and cereal products, dried fruits, 
seeds, dried fish and meats, nuts, copra, hair, wool and other animal prod- 
ucts, books, and museum specimens. As it breeds continuously and 
rapidly, completing a life cycle in about 45 days, it is able to do very serious 
damage. Fumigation of buildings and vacuum fumigation of manufactured 
articles give satisfactory control. 


BOSTRICHID (Bostrychide). Branch and Twig Borers. 

The lead cable borer or short circuit beetle, Scobicia declivis (Lec.) (S7- 
noxylon declive Lec.),! is 5-6 mm. long, cylindrical, dark brown or usually 
black, with antennz and portions of the legs amber. The head is deflexed and 
hidden from above by the prothorax. The eggs are elongate, slender, with 
a small stipe, 2.1 mm. long, pale white or cream, with finely granulate sur- 
face. The larve are robust, larger at the anterior end, curved, dull white 
to pale yellow, and 10 mm. ‘long when mature. They normally mine and 
completely destroy dead and seasoned oak, but also attack acacia, eucalyp- 
tus, maple, California laurel, chestnut, and other hard woods. The adults 
frequently burrow into living fruit trees and dry woods of all kinds, being 
attracted to alcohol and wine in oak casks or the stoppers in bottles con- 


1H. E. Burke, R. D. Hartman, T. E. Snyder, Bul. 1107, Prof. Paper, U. S. Dept. 
Agr. 1922. Complete. 
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taining alcoholic liquids. They have also a peculiar habit of boring numer- 
ous holes in the aérial lead telephone cables through the lower sides where 
the hanger supports the cables. Moisture enters the cables and causes 
short circuits and serious trouble, occasioning considerable losses. The 
beetle is very common throughout California and southern Oregon. S. 
suturalis (Horn) (Sinoxylon suturale Horn),'is 5 mm. long, cylindrical, the 
head and abdomen black, the prothorax and posterior half of the elytra 
dark reddish brown, and the antenne, legs, and anterior half of the elytra 
pale amber. The larvee mine the canes of grapevines and the small limbs 
and twigs of oaks and acacia in California. Dendrobiella sericans (Lec.) 
(D. asperum Lec.) is a medium-sized brown beetle, the larve of which are 


oo anon z 


Sonne aN Ceu Nemes fice Seung ona 


Fig. 333.—The California palm borer, Dinapate wrighti Horn. A, larva; B, pupa; C, adult 
male; D, adult female. Reduced. (After Garnett.) 


7-15 mm. long and curved. They mine the dead wood of mesquite in 
Mexico, Texas, New Mexico, Arizona, and Southern California. 
The western twig borer, Amphicerus cornutus (Pallas) [A pate punctipennis 
(Lec.)], measures 11-13 mm., is dark brown or black, cylindrical, the head 
deflexed, the front lateral margins of the pronotum with fine teeth, and the 
elytra with two pairs of blunt teeth above the apices. The larve breed in 
dead oak, mesquite, and other hard woods, while the adults have the curious 
habit of burrowing into the small twigs of living almond, apricot, fig, grape, 
orange, pear, and other fruit trees. The burrows usually start at a crotch 
or bud axil and reach a depth of from one to three inches. The twigs thus 
attacked usually break and die. Fortunately the beetles are not sufficiently 
abundant to cause serious damage. The species occurs in Mexico, Texas, 
‘New Mexico, Arizona, and Southern California. The apple twig borer, 
A. bicaudatus (Say), is a similar species which attacks the twigs of apple, 
cherry, pear, grape, osage orange, and other trees, in various parts of North 
America. It ranges west into Colorado and New Mexico. A. teres Horn 
- bores into the bud axils of mesquite and kills the twigs. It has been taken 
at such work in Arizona by W. W. Jones and also occurs in Southern Cali- 
fornia. Apatides fortis (Lec.) riddles the sapwood of dead mesquite in 
Arizona, Utah, and Southern California. 


1B, O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 239. 
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Fie. 334.—Larval burrows of the California palm borer, Dinapate wrighti Horn, in a cross< 
section of a trunk of the California fan palm. 


Fic. 335.—The branch and twig borer, Polycaon confertus Lec. Larva and adult. 
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The California palm borer, Dinapate wrighti Horn | (Figs. 333, 334), is the 
largest known member of the family, and a most interesting species endemic 
only in small areas where the native fan palm still grows under natural 
conditions, and particularly in Palm Canyon, Southern California. The 
adults are 30-52 mm. x 14-18 mm., cylindrical, dark brown or black, 
the venter and appendages clothed with soft brown hairs, head deflexed, 
the front of the pronotum armed with conspicuous scale-like teeth, the 
elytra with a few distinct strie and coarsely punctured, with two pairs of 
posterior horns, the upper pair often very much more developed in the 
males. The larve are robust, flat ventrally, pale yellow, and 45-65 mm. 
long. They completely mine the trunks of dead trees of the California fan 
palm, but never attack living tissues. The fly, Sarcophaga helicis Town- 
send,” is parasitic on this beetle. 

The branch and twig borer, Polycaon confertus Lec.* (Figs. 335, 336), is 
7-15 mm. long, cylindrical, mostly black with brown elytra, ‘and the 
pronotum narrowest at the base. The 
eggs are elongate, slightly pointed at 
one end, smooth, white, and laid in 
the crevices and bark. The larve 
are robust, largest anteriorly, curved, 
whitish, and clothed with fine hair. 
They completely mine the heartwood 
of dead acacia, almond, apple, apricot, 
cherry, currant, fig, grape, California 
laurel, madrona, maple, manzanita, 
oaks, olive, orange, peach, pear, prune, 
rose, and many other trees and shrubs. 
The adults burrow into the twigs at 
a crotch or bud axil in all kinds of 
citrus, avocado, and deciduous fruit, 
nut, and olive trees, and cause severe 
pruning especially to young trees. 
Burning the prunings and dead brush 
around the orchards largely elimi- 
nates attacks. This species occurs 
throughout California and parts of 
Oregon. P. stouti Lec. (Fig. 337) 
is a larger, entirely black species, 17- =“ 2 ScceNceare si names 
20 mm. long, the head and pronotum Fie. 336.—The branch and twig borer, Pol- 

ycaon confertus Lec. Adult at work in a 
coarsely, and the elytra finely, punce- prune twig and empty burrow at the right. 
tate. It breeds in dead eucalyptus, 
maple, oak, fruit trees, California laurel, madrona, manzanita, sycamore, 
and many of the native trees. The adults occasionally enter living trees 
as do those of the preceding species, but they have never been a pest. The 

1G. H. Horn, Trans. Am. Ent. Soc., 13, eae p. 1. Orig. dese. 

H. G. Hubbard, Hnt. News, 10, p. 83, 1899. 

J. O. Martin, Bul. Brooklyn Ent, Soc., i2, p. 107, 1917. 

R. T. Garnett, Hnt. News, 29, p. oy 1918. 

M. Aldrich, Jour. Econ. Ent., 8, p. 244, 


di 915. 
E. Essig, Inj. & Ben. Ins. Cal. , 2ded. 1915. p. 238. Bul. 283, Cal. Agr. Exp. Sta., 
p. 52, 1917. 
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species has, however, been injurious to-cured hard woods in California. It 
occurs in Arizona, California, and Oregon. 

The spotted limb borer, Psoa maculata (Lec.), is 6-7 mm. in length, dark 
bronzy, clothed with grayish hairs, the elytra black or bluish green with © 


Fie. 337.—Polycaon stouti Leconte. 


four or more whitish, yellow, or 
reddish spots. It breeds in the 
dead wood of oak, apple, grape- 
vines, white sage, and other 
trees and shrubs in California, 


LYCTIDZ&.! Powder Post 
Beetles. 

The brown powder post 
beetle, Lyctus brunneus 
(Stephens) (Fig. 338), is 4-5 
mm. long, slender, brown, with head and prothorax black. It is a cosmo- 
politan species frequently taken in bamboo art goods and Mah Jongg 
sets from China and Japan. Everything excepting the outside shell is 
completely reduced to powder. If not too severely injured, the infested 
articles may be treated to a bath of gasoline or kerosene, and thus saved. 
The western lyctus, Lyctus cavicollis Lec., is 2.5-3 mm. long, slender, a rusty 
brown species which mines the seasoned wood of eucalyptus, hickory, oak, 
orange, and so on, and is often destructive to furniture and building mate- 
rials of these woods in California and Oregon. Attacks can be prevented by 
painting with hot linseed oil and waxing, or by varnishing. Infestations can 
be eliminated by fumigating, heating to 49° C., or dipping in kerosene. The 
European lyctus, Lyctus linearis (Goeze), is similar in size and color to the 
preceding and can be separated by the single row of large round shallow 
punctures on the elytra. It is a European species common in commercial 


Fig. 338.—The brown powder post beetle, Lyctus 
brunneus (Stephens), and work on bamboo. 


1, J. Kraus and A. D. Hopkins, “Revision of Powder Post Beetles of the U. S. and 
Europe.”’ Tech. Ser. No. 20, pt. 3, Bur. Ent. U. S. Dept. Agr. 1911. 

A. D, Hopkins and T. E. Snyder, ‘‘ Powder Post Damage by Lyctus Beetles to Seasoned 
Hardwood.” Farmers’ Bul., 778, U. S. Dept. Agr. 1917. 
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products of ash, wild cherry, hickory, locust, oak, poplar, and walnut. 


In California it has been reared from dead grape canes and limbs of oaks, 
orange, and sycamore. The southern lyctus, Lyctus planicollis Lec.,} is 5 
mm. long, slender, pitchy black, the elytra striate and with minute punc- 
tures in double rows. It mines hardwood commercial products and has 
been frequently introduced into the west from the Southern States, having 
been reported in Colorado, Arizona, California, Nevada, and Oregon. 


LAMELLICORNIA (Series V) . 
KEY TO FAMILIES 


1. Segments or lamelle of the antennal club comb-like or pectinate and not capable 
of being closely coadapted..... "tno Sra Sree aE Iie oo secede eee ee 2 

Segments or lamellz of the antennal club thin and leaf-like and capable of being 

closely coadapted; antenne not elbowed; abdomen with 5 or 6 visible rigid or 

free ventral segments; elytra rough, smooth, hairy or scaly. Small to large ro- 

bust dull or brightly colored, often metallic beetles. (June Beetles, Lamelli- 

eoamaseeties Cockchaters, 6tC))!. i. jcc ad cele wdc ciecie ene vee one Scarabeidze 


2. Antennz not elbowed but usually curved so as to appear elbowed; mentum deeply 
emarginate, the ligula large, corneous and filling the emargination; front of 
head with a short bent horn pointing forward; body pedunculate; elytra striate 
and glabrous. Large oblong shining brown or black beetles. (Horned Beetles.) 

Passalide 

Antenne usually elbowed, rarely straight; mentum entire and usually completely 

covering the maxille; mandibles prominent and strongly developed in the males. 

Large smooth rough striate punctate black and brown beetles. (Stag Beetles.) 
(Corel lyialivees Syistays Gy bea 022) Rr Lucanide p. 447 


SCARABAIDA.” June Beetles, Lamellicorn Beetles, Cockchafers. 

These are small to large robust, dull to brightly colored and metallic 
beetles, the antennze of which terminate in an oval club composed of from 
3-7 leaves or lamelle. The larve or grubs are usually thick, wrinkly 
white, or yellow, somewhat hairy, enlarged posteriorly, usually in the form 
of a crescent, and with well developed legs. The adults and larve are 
nocturnal, variable in general habits, and feed on dung, carrion, and decayed 
and living vegetation. Some are among the most serious pests to native 
and cultivated plants, and are exceedingly difficult to control. 


The carnifex beetle, Phanwus carnifex (Linn.), is 12-22 mm. in length, the thorax 
usually bright coppery, and the elytra green. It ranges from the Atlantic to the Rocky 
Mountains and into Colorado and New Mexico. In the latter State the adults damage 
ripening peaches, plums, and other fruits and also feed on the tassels of corn. This 
beetle normally breeds in dung. 


17. B. Snyder, ““Egg and Manner of Oviposition of Lyctus planicollis.” Jour. Agr. 
Research, 6, p. 273, 1916. 

2G. A. Horne, Miscl. Articles. Trans. Am. Ent. Soc., 3, p. 42, 1870; 5, p. 137, 1875; 
15, p. 1, 1887. 

F. Blanchard, ‘Species of Canthon and Phaneus of U. S. With Notes of Other 
Genera.”’ Trans. Am. Ent. Soc., 12, p. 163, 1885. 

Chas. Schaeffer, ‘‘Bradycinetus and Bolboceras of N. A. and Notes on Other Scarabe- 
ide.” Trans. Am. Ent. Soc., 32, p. 249, 1906. 

E. C. Van Dyke, ‘“‘Western Scarabeide.” Bul. Brooklyn Ent. Soc., 13, p. 9, 1918. 
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The fimbriate June beetle, Pleocoma' fimbriata Lec. (Figs. 339, 340), is 25-27 mm. 
long, large, robust, shining brown, and densely clothed beneath with long fine hairs. The 
males are black and half as large. The clypeus extends in front in the form of a broad 


emarginate horn which is widest at the apex. The large whitish grubs live in the soil : 


and feed on the roots of plants. The adults live in holes in the ground which are 1 
inch in diameter and from 18 to 30 inches deep, usually in red soil of the Sierra foothills 
of California. The adults usually fly in the fall or winter after the first rains, and 
habitually emerge at dusk in a fine drizzling rain. This habit according to R. Hopping? 


Fia. 339.—The fimbriate June beetle, Pleocoma fimbriata Leconte. Adult male. 


is probably common to all other members of this genus of which 10 others are all western 
in distribution. Behren’s pleocoma, Pleocoma behrensi Leconte, is the common species 
in the San Francisco Bay region, California and may be taken every fall during or just 
after the first soaking rains. 


Members of the genus Serica are medium sized, somewhat cylindrical or 
robust, usually smooth or velvety brown or black beetles, with faintly 
striated elytra. They often appear in great swarms and do serious damage 
by defoliating fruit trees. S. alternata Lec. is 8 mm. long, and uniform 
shining brown in color. It is at times abundant and injurious to the foliage 
of avocado, peach, plum, prune, and other fruit trees in Southern Cali- 
fornia. The manzanita serica, S. anthracina Lec. (C. crassata Walk.) (Fig. 
341), is 7.5 mm. long, and smooth dark brown or entirely black. It is 
common on the native shrubbery such as manzanita, oak, ceanothus, 
and lupines, in the foothill regions, and invades orchards in the spring, 

1 J. L. Leconte, “Notes on the Genus Pleocoma.” Trans. Am. Ent. Soc., 5, p. 81, 1874. 


G. H. Horn, ‘‘Revision of Species of Pleocoma.” Trans. Am. Ent. Soc., 15, p. 1, 1888. 
2Can, Ent., 52, p. 217, 1920. 
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-' often completely defoliating the apple, prune, plum, and other trees. It 
ranges in British Columbia, Washington, Oregon, and California. 3S. 
fimbriata Lec. is the largest of the common species, 9-10 mm. long, of a 
uniform orange, velvety brown, or rarely, with a grayish hue. It is com- 


Fie. 340.—Larva of the fimbriate June beetle, Pleocoma fimbriata Lec., and work on the roots 
of a young pear tree. Somewhat reduced. 


mon in Southern California and feeds on fruit trees and blackberry. S. 
mixta Lec. is similar in color but somewhat smaller and not velvety. It 
also occasionally defoliates deciduous fruit trees in Southern California. 
S. serotina Lec. is 8 mm. long, and pale to dull brown. It is often abundant 
in the Sacramento Valley, California, and has done serious damage to pear 
and other orchard trees. 


Diplotazis * popino Casey is 6-8 mm. in length, reddish brown or nearly black, and 
the upper surface clothed with many fine erect hairs. The adults at times defoliate 
apple, peach, rose, black walnuts, and pear. The green fruit is also devoured. It 
has also been taken on monkey flower and occurs in New Mexico and Arizona. D. 
tenebrosa Fall is 7.5-10 mm. long, robust, black, the elytra covered with minute reticu- 


raat C. Fall, ‘Rev. Shecies of Diplotaxis of U. S.”” Trans. Am. Ent. Soc., 35, p. 1, 
9. 
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lations. It is common in British Columbia, Washington, Montana, Oregon, California, — 
Nevada, Utah, and probably other Western States, and has been observed by R. C. — 
Treherne to injure young apricot seedlings in British Columbia. : : 

The members of the very large genus, Phyllophaga (Lachnosterna),! are large species 
commonly known as June beetles and are among the most destructive insects. The 
white grubs feed on the roots while the adults strip the leaves and fruit of many plants. 
Although very numerous in the east and middlewest, they are comparatively rare 
west of the Rocky Mountains. The common June beetle, Phyllophaga fusca (Free- 
lich), is 17-24 mm. long, oblong, shining brown or blackish, and one of the most widely 
distributed American species, reported in Colorado, Utah, Idaho, Nevada, Northern 
California, Oregon, Washington, and British Columbia in the west. It is often destruc- 
tive to many plants and the adults often congregate about electric lights at might. 
They feed on ash, walnut, hazel, gooseberry, poplar, elm, blackberry, apple, hickory, 
willow, and oak. P. rugosa (Melsh.) is 18-22 mm. in length, and is a brown, reddish 


Fie. 341.—The manzanita serica, Serica anthracina Lec., and work on manzanita leaves. 


brown, or blackish species. The adults commonly occur on poplars, willows, oak, 
blackberry, and elm. This species ranges west into Colorado and Montana where 
the larve have been noted as injurious to sugar beets. P. errans (Lec.) (Fig. 342) 
is 15-19 mm. long, oval-oblong, moderately robust, and shining brown. It is the 
commonest species along the Pacific Coast in British Columbia, Washington, Ore- 
gon, California, and Nevada. P. lanceolata (Say)? is 13-17 mm. long, brownish to 
nearly black, the surface alutaceous and sparsely clothed with whitish or yellowish 
scales. It is a Rocky Mountain species and occurs in the Western States of Colorado 
and New Mexico. Hayes lists a great many weeds, vegetables, field and forage crops, 
fruit trees, and native shrubs as food plants. The larve are serious pests to grasses 
and wheat. Clean culture for a series of years affords some control. 

Phytalus pallidus Horn is 14 mm. long and dull brown with the elytra paler. It is 
distinguished from the above species by having the tips of the. claws cleft. The larve 


1 Geo. H. Horn, “Rev. of Species of Lachnosterna of America No. of Mexico.” Trans. 
Am. Ent. Soc., 14, p. 209, 1887. 
J. J. Davis, “Common White Grubs.”’ Farmers’ Bul. 548, U. S. Dept. Agr. 1913. 
‘ A A. Forbes, A General Survey of May Beetles of Illinois. Bul. 186, Ill. Agr. Exp. Sta. 
916. 
2 W. P. Hayes, Life Cycle. Jour. Econ. Ent., 12, p. 109, 1919. 
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eat the roots of native plants, fruit. trees, strawberries, and roses. The adults appear 
at night and strip the leaves from roses and walnuts and the leaves and green fruit 
from peaches in Arizona. ! 


Fic. 342.—The California June beetle, Phyllophaga errans (Lec.). Adult and larve. 


The ten-lined June beetle, Poly- 
phylla decimlineata (Say), measures © 
25-35 mm., is robust, brown, the dor- 
sum covered with yellowish and pure 
white scales, the latter arranged in 
two short longitudinal stripes on the 
head, three on the pronotum, and 
four long and one very short stripe 
on each elytron. The thorax beneath 
is clothed with long brownish hairs, 
The larve are large whitish grubs 
25-50 mm. long. This is chiefly a 
Rocky Mountain species occurring in 
the Rocky Mountain States and in the 
southwest, and replaced along the 
Pacific Coast from Southern Cali- 
fornia into British Columbia by a 
similar species, P. crinita Lec. (Fig. 
343), which is distinguished by hav- 
ing moderately long and erect hairs 
on the dorsum of the head and pro- 
thorax, and very few scales. The 
larvee feed on the roots of shrubs and 


Fig. 348.—The coast lined June beetle, 
trees, often completely girdling or ~ polyphylia crinita Lec. Adult male. 
destroying them. Ornamental shrubs (Photo furnished by E. C. Van Dyke.) 


- 1A, W. Morrill, Sixth Ann. Rept., Ariz. Com. Agr. & Hort., p. 30, 1914. 
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and deciduous fruit nursery trees are also attacked. In the southern 
part of California the writer took the larve of the latter June beetle 
in sandy soil where they had completely barked and eaten off the main 
roots of cherry, California privet, black locust, and wisteria. During 
the winter there were series of three distinct sizes of the grubs indicating a 
three-year life cycle. The adults issue in the spring and summer and often 
appear in large numbers on warm evenings and fly low over the fields. They 
are also attracted to lights. 


Crotch’s green pine chafer, Dichelonyx crotcht (Horn) (Dichelonycha),! is 9 mm. long, 
slender, reddish black, and the elytra bright metallic green. It infests pines at high 
altitudes in British Columbia, Washington, Oregon, California, Nevada, Utah, and 
Montana. D2. decolorata (Fall) is 9-11 mm. long, the venter, head, thorax, suture, 
and lateral stripe on the elytra black, and elytra pale brownish. It infests Monterey 
pines in the natural growths in California. D. robusta (Fall) is 7-9.5 mm. long, black, 
with the elytra metallic dark green. It has been taken in large numbers feeding on 
bunch grass on Mt. Hamilton, Cali- 
fornia in June by the writer, and also oc- 
curs in Oregon. D. testacetpennis (Fall) 
is black, the elytra testaceous in both 
sexes. It occurs on scrub oak, balsam 
pine, wild rose, and willow at high alti- 
tudes in New Mexico. D. truncata Lec. 
is a small dark reddish black species 
with bronze elytra which are punctured 
and coarsely wrinkled. It infests pines 
at high altitudes in every Western State. 
D. valida (Lec.) is dull brown, the elytra 
brilliant metallic green, the head, thorax, 
and venter of the male black and of the 
female red. The adults appear in April 
and May and feed on redwood in Cali- 
fornia. The species ranges into Oregon. 
D. vicina (Fall) is 9.5-13 mm. in length, 
black or reddish, with brilliant green 
elytra. It feeds on Douglas fir and 
ranges in the higher altitudes from Cali- 
fornia into British Columbia. 

The hairy June beetle, Phobetus coma- 
tus Lec., is 13 mm. long, robust, pale 
amber-brown, the head, elytra, and abdo- 
men somewhat darker, and the pronotum 
pale with a brown spot on each side. 
The pronotum and venter of the pro- 
thorax are clothed with long fine hairs. 
Fic. 344.—The pubescent hoplia, Hoplia pubi- The adults appear in April and May and 

collis Lec., clustering on blackberry. feed on the foliage of apple, peach, pear, 

and other fruit trees in many parts of 

California. The beetle ranges north into British Columbia. The social June beetle, 

Cenonycha socialis Horn, is 10-12.5 mm. long, light brown, the head and pronotum 

darker brown, or the entire body dark brown. The antenne are 9-jointed and the true 

wings are rudimentary. It is an arid species sometimes injurious to apricot, plum, and 

other fruit trees in Southern California. Tin or cotton bands prevent it from ascend- 
ing the trees. 


1Geo. H. Horn, ‘‘Dichelonycha, Desc. and Keys.” Trans. Am. Ent. Soc., 5, p. 185, 
1876. : 

H. C. Fall, ‘Notes on Dichelonycha and Keys.” Trans. Am. Ent. Soc., 27, p. 277, 
1901. 
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_ The western rose chafer, Macrodactylus uniformis Horn, is 10 mm. long, 
a rather slender, long-legged, yellowish brown species greatly resembling 
the rose chafer, M. subspinosus (Fabr.), but has denser and longer pubes- 
cence on the elytra. It occurs in Arizona and New Mexico, while the latter 
extends westward into Colorado. The habits are also similar. The western 
form is injurious to apple, apricot, grape, pear, plum, and other fruit trees, 
roses, and various ornamentals, truck and field crops, and willow and other 
native shrubs. A spray composed of 1 gallon of blackstrap molasses, 6 
pounds of arsenate of lead, and 100 gallons of water is effective as a control 
‘measure. 

The cockchafers of the genus Hoplia (Fig. 344), are rather small, robust 
species, usually flat dorsally, covered with silvery scales ventrally, and the 
claws of the hind legs simple. The important species are best distinguished 
by the following key: 


lescaiesonathe corumebeht OF PTAYISH: 6.6 ..c. ce os cefiie fee saa e Reese ee ewes 2 
Scales on the dorsum brightly colored, yellowish or greenish and black, 7 mm. 
MO ATO MIO NC VOUS e vars alesis sichsisganseaverrri gala etes clea ta wae ees H. dispar Lec. 

2. Hair short and stiff and longer on the pronotum than on the elytra............ 3 


Hair rather long and silky and about the same length over the entire dorsum. 
Scales on elytra mottled various shades of brown, 7 mm. California........ 
H. callipyge Lec. 


8. Hair on elytra very short and inconspicuous, little or none on the pygidium. 


Elytra reddish brown. 8-8.5mm. California................ H. sackeni Lec. 
Hair on elytra quite abundant, thick and long on the pygidium. Elytra uniform or 
mottled brewn. California, Onecom wise cater aaiere a H. pubicollis Lec. 


The grapevine hoplia, Hoplia callipyge Lec., appears along the western 
Sierra foothills in the spring and devours the blossoms, young leaves, and 
fruit of grapes, peaches, and almonds, and also the flowers of ceanothus, 
greasewood, calla lilly, California poppy, magnolia, lupine, olive, orange, 
roses, and willow, and the leaves of beans, horse beans, peas, and vetches. 
It can be controlled by hand picking or spraying, as recommended for the 
rose chafers. 

The pubescent hoplia, Hoplia pubicollis Lec. (Fig. 344), ranges along the 
Sierra foothills of California and the Cascades of Oregon. It has similar 
habits to the preceding species and is common in azalea, flowers. 

The silver beetle, Plusiotis gloriosa Lec., is 30 mm. long, bright emerald 
green, with longitudinal silver stripes on the elytra. It feeds on the silver 
tipped western juniper at high altitudes in Arizona. P. beyert Skinner is 
25-28 mm. long, glossy pea green, with green legs and violet tarsi. It 
feeds on the leaves of Emory oak in Arizona and also occurs in Texas. 
Plusiotina lecontei (Horn) (Plusiotis) is 20-23 mm. in length, brilliant 
emerald green above, and the venter with a coppery lustre. It feeds on the 
leaves of oak and black walnut in Arizona and New Mexico. 


The mayate, Cotalpa! consobrina Horn, measures 20-23 mm., is elongated, uniform 
yellow, glabrous, and the thorax finely punctured. The adults appear with the first 
rains in June and July, and strip the leaves of the cottonwood trees at night in Arizona. 
According to A. W. Morrill,? they begin at the ends of the highest branches and work 


1G. H. Horn, Key to Species. Trans. Am. Ent. Soc., 1 p. 338, 1870. 
H. F. Wickham, Kovee to N. A. Species. Jour. N. Y. Ent. Soc., 13, p. 1, 1905. 
2 Sizth Ann. Rept., Ariz. Com. Agr. & Hort., p. 46, i914 
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downward. They also swarm about electric lights. The western goldsmith beetle, C. 
tau Wickham, is 20-26 mm. long, metallic yellowish, the pronotum brownish at the 
sides, and the brown elytral sutural stripe forms a letter ‘“T’’ on the back. It often 
completely defoliates cottonwood trees near the edges of the desert. in Arizona. C. 
subcribrata Wickham is 17-20 mm. long, robust, yellowish above, the head, pronotum, 
and scutellum metallic greenish, the venter dark green, somewhat metallic, and legs 
yellow. It feeds on willow and occurs in Colorado and Kansas. 

The little bear, Pocalta ursina (Horn) (Cotalpa), is 23 mm. in length, robust, metallic 
steel blue or bluish or greenish black, the pronotum deeply punctured, the elytra red- 
dish brown, and the body clothed with long yellowish hairs. It flies on dull days and 
often appears in large numbers in Southern and Lower California. 

The desert June beetle, Ochrosidia villosa (Burmeister) (Cyclocephala),! is 11-14 mm. 
long, pale yellow to dull brown or amber, and sparsely clothed with fine hairs. The 
adults fly at night and are attracted to lights. They feed on pigweed. The larve feed 
on the roots of grasses, corn, wheat, oats, barley, and strawberry. It is primarily an 
arid or desert species occurring in California and Arizona. Dichromina dimidiata 
(Burm.) (Cyclocephala) ? is a similar species ranging in New Mexico, Arizona, and 
Southern California. The adults are nocturnal and often occur in the flowers of Jimp- 
son weed. They also defoliate and eat the green fruit of peaches and other fruit trees, 
and strip the leaves of roses and walnuts. The larve attack the roots of grasses, straw- 
berry plants, and young fruit trees. 


The muck or carrot beetle, Ligyrus gibbosus (De Geer) * (Fig. 345), is 14— 
to 16 mm. long, robust, shining, uniform reddish brown, with rather long 
hair on the venter. The eggs are pure white, 
smooth, almost globular, 1.5 x 1.8 mm., and laid 
in early spring in the soil near the host plants or 
in rich humus. They hatch in from 1 to 3 weeks. 
The larvee are white, often with a bluish tinge, 
and with brown head and spiracles. When mature 
they are 31 mm. long. They are very general 
_ feeders and attack! the roots of grasses, barley, 
/ corn, oats, wheat and other cereals, pigweed, wild 
. sunflower, "and many other plants, and when hard 

pressed are cannibalistic. The adults work both 

| below and above ground and infest beets, carrots, 

| celery, corn, cotton, dahlias, elm, oak, parsnip, 

| potatoes, ragweed, and wild and cultivated sun- 

| flowers. The species is widely distributed through- 
"J out North America and occurs in most of the 
Fic. 345.—The muck or car- Western States. Oxygrylius ruginasus (Lec.) (Lag- 
rot ey Ligyrus gibbo- ywrys) ig a similar species varying from pale yellow 

a he to reddish. The adults have been reported as 
eating off the roots of lettuce and doing considerable damage to that crop 
in Idaho. The species occurs also in Texas, New Mexico, and probably 
other Western States. 


mies ssyitstnem ramen 


The green fruit or peach beetle, Cotinis texana Casey (Allorhina mutabilis 
G. & P.), is 20-34 mm. in length, robust, widest at the bases of the elytra, 
flat on dorsum, usually opaque green above, but it may vary from green 
and coppery to violet. It is a Central American and Mexican species which 


1W. P. Hayes, Jour. Econ. Ent., at p. 136, 1918. 
2A. W. Morrill, Sixth Ann. Rept. Ariz. Com. Agr. & Hort., p. 30, 1914. 
3W. P. Hayes, ‘Jour. Econ. Ent. , 10, p. 253, 1917. 
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‘ranges north into Texas, New Mexico, and Arizona, and has a distinct 
liking for ripe peaches, but also freely eats apricots, apples, figs, grapes, 


muskmelons, nectarines, pears, tomatoes, 
and the fruit of cacti. The larve breed in 
the dung of old corrals. 


The bumble flower beetle, Huphoria inda 
(Linn.), is 13-16 mm. long, broadly oval, and yel- 
lowish brown above, mottled with black spots. 
The venter is dark and densely hairy. The adults 
appear with the first warm spring days and feed 
on the ears of corn, apples, grapes, peaches, and 
other fruits. The larve breed in dung, rotten 
wood, andhumus. Itis a common eastern species 
which ranges west into Montana, Idaho, Colorado, 
and New Mexico. 


LUCANID.! Stag Beetles. 

The cottonwood stag beetle, Pseudolu- 
canus mazama (Lec.) (Dorcus, Lucanus), 
is 24-32 mm. long, smooth brown, the fe- 
mora black, the head not broader than 
the prothorax, and the elytra finely punc- 
tured. It breeds in dead cottonwood in 
New Mexico, Arizona, and Utah. The 
aspen stag beetle, Platycerus depressus 
Lec., is 18 mm. long, black, and infests 
dead aspen in New Mexico, Colorado, Ari- 
zona, California, and other parts of North 


Fie. 346.— Strategus julianus Bur- 
meister var. arizonicus Scheffer, 
an Arizona species. 


America. The oak stag beetle, P. agassizi Lec., is 10 mm. in length, 
black, the elytra striate and punctured, and the interspaces rugose. It 
breeds in dead Be, live oak and tanbark oak in California. 


serene 


Ba 347.—The rugose stag Bowes, gam on rugosum Mann. A, males; B, female; larvee 


at right. 


The i incense cedar stag beetle, P. latus Fall, is 9-11 mm. long, stout, 
shining, nearly black, and infests dead incense cedar in the Sierras of 
1 Chas. Fuchs, “Syn. Ea inidie of U.S.” Bul. Brooklyn Ent. Soc., 5, p. 49, 1882. 
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California. The Oregon stag beetle, P. oregonensis Westw., is 13 mm., dark 
bluish, the elytra punctured in rows, not rugose. It breeds in dead alder, 
California laurel, madrona, and so on, in California, Oregon, and into 
British Columbia. The adults fly in the heat of the day. The rugose stag 
beetle, Sinodendron rugosum Mann. (Fig. 347), is 11-18 mm. long, cylin- 
drical, the head much narrower than the prothorax, shining, black, rugose, 
with a short horn on the head which curves backwards and which is much 
more prominent on the male than on the female. The larve feed in wet, 
dead, and rotting alder, California laurel, oaks, and willow, in California, 
Oregon, Washington, and British Columbia. 


PHYTOPHAGA (Series V) 
KEY TO FAMILIES 


1. Mentum pedunculate; front prolonged into a broad quadrate beak; antenne 
short, serrate or pectinate, inserted in front of the eyes; prosternum very short; 
hind femora usually thickened; body short, more or less oval, tip of the abdo- 
men exposed. Small robust seed infesting beetles. (Pea and Bean Weevils) . 

(Bruchide, Lariide) Mylabride p. on 
Mentum not: pedunculate. <<... 6.5.0.6 0.0 sect aig bees ola ov skciereiele oe eee 


2. Body short and somewhat ‘oval; antennz short or not greatly lengthened and 
not inserted on frontal prominences; front small, oblique or inflexed; thorax 
frequently margined, tibial spurs usually absent. Minute to small oval dull or 
brightly colored, smooth, hairy or scaly plant-eating beetles. (Leaf Beetles.). 

Chrysomelide p. 463 
Body elongate; antennz usually long and often greatly lengthened and frequently 
inserted on frontal prominences; front often large, vertical and quadrate; tho- 
rax rarely margined; tibial spurs distinct. Medium to large slender or cylin- 
drical dull or brightly colored, smooth, punctate, hairy or scaly wood-boring 
beetles. The adults frequent flowers. (The Long-horned Beetles.) ......... 
Cerambycide 


CERAMBYCIDZ.! Long-horned Beetles. 

This family consists of mostly large, slender, wood-boring beetles, 
usually with very long antenne. The adults commonly visit flowers. The 
larvee are somewhat cylindrical and are often referred to as round-headed 
borers. They mine normal, injured, dying and dead wood, and often do 
serious damage to forest, shade, fruit, and ornamental trees and shrubs. 

The pine sawyer, Hrgates spiculatus Lec. (E. californicus White, EF. 
neomexicanus Casey), is a large, slender, dark brown beetle, 40-58 mm. 
long. The head and prothorax are granulate above and darker than the 


1J. L. Leconte, “An Attempt to Classify Longicorn Coleoptera of N. A.” Jour. 
Phila. Acad. Nat. Sct., p. 311, 1850; 2, p. 5, 1851; pp. 99, 189, 1852. 

C, W. Leng, ‘ ‘Synopses of Cerambycide.’ Bul. Brooklyn Ent. Soc., 7, p. 57, 1884-85. 

C. W. ee and John Hamilton, ‘‘The Lamiine of N. A.” Trans. Am. Ent. Soc., 23, 
p. 01, 189 
107 W. H. Harrington, ‘List of Cerambycide of British Columbia.” Can. Ent., 31, p. 
07, 1899. 

Be be Webb, “A Preliminary Synopsis of Cerambycoid Larve. Tech. Ser., 20, pt. 5, 
Bur. Ent. U. 8. Dept. Agr. 1912. 

F. C. Craighead, eC Tiare of the Prionine.” Rept. 107, Office of Secy., U. S. Dept. 
Agr. 1915. ‘‘Hopkins Host-Selection Principle as Related to Certain Cerambycid 
Beetles.” Jour. Agr. Research, 22, p. 189, 1921. 
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elytra. The prothorax has the lateral margin armed with a few large and 
many very small, sharp teeth or spines; the elytra are minutely granular 
with a few vitte.- The eggs are laid in the crevices of the bark of dead pine, 


Fic. 348.—Larva of the pine sawyer, Ergates spiculatus Leconte. 


and the larve (Fig. 348) excavate large burrows in the sapwood and 
heartwood of the trees. They mature in two or three years and are creamy 


white and 50-60 mm. long. 


They are usually found in wood which has 


been dead for more than one year or which is very old, and attack the 


roots, stumps, fallen logs, and stand- 
ing trees of yellow pine, Monterey 
pine, and other coniferous trees. 
They are more abundant at altitudes 
above 4,000 feet. The adults are 
often attracted to lights. The spe- 
cies is common in New Mexico, Col- 
orado, Arizona, California, Nevada, 
Oregon, Washington, British Colum- 
bia, and probably other Western 
States. 

The California prionus, Prionus 
californicus Mots. (Figs. 349, 350), 
is 40-60 mm. long, shining, uniform 
dark reddish brown, somewhat like 
the preceding, but usually with 3 
sharp teeth on each lateral margin 
of the prothorax. The larve are 
very large, white grubs attaining a 
length of 60-75 mm. The species is 
very common along the Pacific Coast 
from Central California to Alaska 
and is also reported from Arizona, 


New Mexico, Colorado, and Nevada. —| - 


The adults are nocturnal and fly in 
midsummer to fall. They are readily 
attracted to lights. The adults make 
a loud humming noise on the wing 


LS Lae 


ra: "349.—The California prionus, Prionus 
californicus Mots. Adult. (Drawing by 
G. F. Mozenette.) 


and often strike the windows at night with an impact that almost breaks 
them. The larve probably breed normally in dead and decaying roots 
and stumps of live and deciduous oaks, but readily attack living and 
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Prionus californicus Mots., and work on 
roots of young cherry tree. 


dead roots of alder, almond, cherry, 
cottonwood, eucalyptus, madrona, 
orange, peach, plum, poplar, prune, 
English and black walnut, and fre- 
quently kill fruit and native trees. 
P. heroicus Semen. (P. heros Fall) is 
40-48 mm. long, nearly black, and 
more robust than the preceding spe- 
cies, with the marginal prothoracic 
teeth less sharp. It ranges in New 
Mexico, Arizona, Colorado, and may 
replace the former in those States. 


Harris’ pine borer, Tragosoma depsartum 
(Linn.) (7. harrist Lec., T. spiculum Casey), 
is 80-33 mm. in length, shining brown, the 
lateral margins of the very hairy prothorax 
with a single sharp median tooth. The larvee 
breed in dead stumps, logs, and standing 
yellow, lodgepole or tamarack, and other 
pines throughout the northern parts of North 
America. This species occurs in the moun- 
tains of New Mexico, Colorado, Utah, Ne- 
vada, California, Oregon, Washington, and 
British Columbia in the west. 

The black spruce borer, Asemum atrum 
Esch., is a small, slender, dull black beetle, 
12 mm. long, with relatively short antennz, 
and a few prominent strie on the elytra. 
It is reported in New Mexico, Colorado 
Utah, Nevada, California, Washington, and 
British Columbia. The larve commonly 
mine the bark and sapwood of living, in- 
jured, and dead Douglas fir and Jeffrey 
pine. They are preyed on by the colydid 
beetle, Deretaphrus oregonensis Horn.! The 
Douglas fir borer, Liasemum nitidum (Lec.) 
(Asemum), is 13-16 mm. long, brown or 
black, and very similar to the preceding. 
The larve make transverse and winding 
galleries in the bark of normal, injured, de- 
clining, and dead Douglas fir, Monterey and 
other pines, and mountain hemlock. ° This 
borer is a common enemy of Douglas fir, 
and healthy trees are often killed by suc- 
cessive attacks. It occurs in the higher 
mountains of California, Nevada, Oregon, 
and Washington. 

The Sierra fir borer, Tetropium abietis 
Fall, is 13-17 mm. in length, uniform pale 
to dark brown. The larve mine the bark 
and sapwood of normal, injured, dying and 
dead white fir and red fir, and are particu- 
larly destructive to the former. The species 
occurs in the Sierras of California. The 
western larch bark borer, 7’. velutinum Lec., 
measures 9-19 mm., and is a brown or black- 


1¥F, C. Craighead, Proc. Ent. Soc. Wash., 
22, p. 8, 1920. 
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ish beetle which is an important pest to lodgepole and other pines, and to Douglas 
fir in Northern California, Oregon, Washington, British Columbia, and Montana. 

Criocephalus asperatus Lec. is 20-27 mm. long, slender, dark brown, or almost black. 
The larvee commonly mine dead fir and spruce in New Mexico, California, Nevada, 
Oregon, Washington, Montana, and British Columbia. It is a very common species 
about lights at Berkeley, California, and must come from pines inasmuch as there are 
few or no firs or spruce trees in the district, while there are many Monterey and other 
pines. C. productus Lec. is 18-22 mm. long, much smaller than the former, and has 
similar habits. The larve attack dead pine and Douglas fir in New Mexico, Colorado, 
California, Oregon, Washington, and British Columbia. Opsimus quadrilineatus Mann. 
is 9-12 mm. long, variable in color but usually dark brown, and has 4 ridges on each 
elytron. It breeds in Douglas fir and Sitka spruce, and occurs from California to Alaska. 
Gime gracilis Lec. is 12 mm. long, deep brown, the thorax oval and narrowest at the 
base. It commonly breeds in dead coast live oak in California. 


The ribbed pine borer, Rhagiwm lineatum Olivier (Fig. 351), is 13-18 
mm. in length, gray, marked with black on the dorsum, the elytra widest 
at the base, strongly ribbed, and with black, whitish, and rusty or orange 


aes Sharan sata AKG bay 


Fia. 351.—The ribbed pine borer, Rhagium lineatum Olivier. Larve, adults and pupal cells 
on the inside of the dead bark of digger pine. The adult at the top is burrowing through 
the bark preparatory to emerging. 


spots. The head and prothorax arenearly equal in width and only about 
half as wide as the elytra, the prothorax with a large tooth at the middle 
of each side. The large white larve are 25-30 mm. long when mature. 
They mine the bark and sapwood of dead digger, Jeffrey, Monterey, 
yellow, and other pines. Maturity is reached in February and March 
and the larve construct a very interesting shallow circular cell between 
the bark and the sapwood in which to pupate. The cell is particularly 
interesting because of its striking resemblance to a bird’s nest due to the 
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long string-like pieces of white sapwood entwined and held together in 
an outer ring by dark frass. From this cell the adults emerge through a 
large elongated hole in March and April. The species occurs throughout 
North America and is common in New Mexico, Colorado, California,. 
Nevada, Oregon, Washington, British Columbia, Alaska, and probably 
all of the Western States. 


The yellow Douglas fir borer, Parapachyta spurca (Lec.) (Pachyta), is a large yel- 
lowish brown beetle 20-26 mm. long, similar in shape to the preceding borer, with a 
more elongated thorax armed with a short spine on each side. The larve mine dead 
Douglas fir in California, Nevada, Oregon, Washington, and British Columbia. Pachyta 
liturata Kirby (Fig. 352) is smaller but much broader across the base of the elytra and 


Fig. 352.—Pachyta liturata 
Kirby. 


Fie. 353.—Strangalia soror (Lec.). 
(Drawing furnished by E. C. Van 
Dyke.) 


varies from straw to black in color. It mines dead firs and Douglas fir in the high moun- 
tains of practically every Western State, and ranges north into Alaska. 
- The redwood borer, Judolia impura (Lec.) (Leptura), mines the sapwood of dead 
redwood in California and other conifers in Nevada and Oregon. J. sexmaculata (Linn.) 
(Leptura), is 12 mm. long, black, the elytra yellowish with three black areas on each. 
It breeds in Douglas fir in Northern California and Oregon. The species occurs in 
Europe, Siberia, and throughout boreal North America. Parallelina subargentata 
(Kirby) (Leptura), is 6-7.5 mm. in length, dull black with fine white pubescence, the 
legs and antennz sometimes reddish. The varieties may be partly red. The species 
occurs throughout much of North America and in every Western State. It breeds in 
tambark and other oaks. Strangalia barberi (Fall) (Leptura) is 8-9 mm. long, entirely 
black, the head and pronotum punctate, and the elytra shining. It mines dead Sitka 
spruce in Northern California and probably extends northward along the Pacific Coast. 
S. obliterata (Hald.) (Leptura) is 16-18 mm. in length, dark brown, the elytra pale 
with two basal spots, a median band, and an apical band or with the entire apex black. 
It breeds in sapwood of redwood, Douglas fir, and other conifers, and ranges from 
Northern. California into British Columbia. S. soror (Lec.) (Leptura) (Fig. 353) is 
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| 12-18 mm. long, rather slender, black and pale yellowish brown, the head and pronotum 
mostly black, and the elytra pale with a median black band and black tips. It is com- 
mon in the high Sierras of California and Nevada. The adults visit the flowers of the 
false hellebore and the larve breed in the dead branches of yellow pine. Xestoleptura 
crassipes (Lec.) (Leptura) (Fig. 354) is 8-12 mm. long, the head, thorax, and venter 
black, the remainder pale brown. The elytra of the male are largely brown with three 
or four broken transverse bands or spots, while those of the female are largely black, 
with base, a median marginal half circle, and a subapical spot, brown. The species 
breeds in California laurel and ranges from California and Nevada into British Colum- 
bia. Strophiona leta (Lec.) (Leptura) is 10-13 mm. long, somewhat shortened, beauti- 
ful, bright velvety yellow or golden, with a narrow black transverse band at the base 
and tips, and three wide black transverse bands across the elytra. It is a common 

_ species which breeds in live and other oaks in California, Nevada, and north into Brit- 
ish Columbia. ; 

The yellow velvet beetle, Leptura chrysocoma Kirby, is a beautiful velvety yellow or 
golden species, 9-15 mm. long, which is a common flower visitor in the northern part 
of North America and in the higher mountains of the west, being taken frequently 
in the Sierras of California and Nevada. It has been reared from dead alder in Cali- 
fornia. LL. brevicornis Lec. is a large, dull black species, 17 mm. in length, with the 


Fic. 355.—The golden-winged elder 

. beetle, Desmocerus auripennis 

Fie. 354.—Xestoleptura crassipes (Lec.). _ Chev. (Drawing furnished by E. 
(Drawing furnished by E. C. Van Dyke.) C. Van Dyke.) 


dorsum finely punctate. It has been reared from yellow pine, and occurs in Nevada, 
California, Oregon, and Washington. E. P. Van Duzee took a female from a white 
fir stump at Lake Tahoe, California. JL. grossa Lec. also breeds in yellow pine in Cali- 
fornia. L. matthewst Lec. is 12-14 mm. long, dull reddish brown, the elytra paler 
brown, with a median transverse, black, broken band, and the apices black. The 
- median band may be reduced to a marginal spot on each side. It mines the dead sap- 
wood of redwood, cedar, and similar conifers, and ranges along the Pacific Coast from 
. Northern California into British Columbia. L. insignis Fall is 20-25 mm. long, red- 
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dish black, the elytra somewhat paler, each with two elongate marginal spots before 
the middle, a broad brown humeral stripe extending nearly to the apex, and a short 
subbasal stripe. It breeds in dead Douglas fir, Monterey pine, and Bishop pine along 


leoninus Leconte. 


Fia. 356.—The lion beetle, Ulochetes 


the middle California Coast. Pyrotrichus 
vitticollis Lec. is 10 mm. in length, black, : 
and the thorax margined yellow. It en- 
ters old wounds and may kill old trees. 
The larvee work into the heartwood of 
alder, California laurel, and poplar, in 
California. i 
The golden-winged elder borer, Desmo- 
cerus auripennis Chev. (Fig. 355), is 23-28 
mm. long, black with bluish reflections, the 
dorsum coarsely punctured, and the post- - 
erior margins of the prothorax terminating 
in a small tooth. The elytra of the male 
are entirely golden orange, while those of 
the female are orange with a large elon- 
gated blue-green or blue-black median 
blotch of variable size. The larve live 
two years and mine the trunks and limbs 
of living blue elderberry in the high Sierras 
of California and Nevada. D. californi- 
cus Horn has the elytra of the male 
bluish or purplish with orange margins 
and those of the female black or slaty 
with very narrow orange margins. The 
larvee enter wounds and scars, and mine 
into the pith of living blue elderberry 


and red elderberry in California. Limbs and smaller branches may be killed by their 
attacks. D. cribripennis Horn has the elytra of both males and females dark 


i 
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Fie. 357.—The California laurel borer, Rosalia funebris Mots. Male iia 


green with orange margins. The adults fly in April and May. The larve mine 
the pith of red elderberry in California, Oregon, and Washington. They seldom 
kill the branches. D. pipert Webb is 15-20 mm. long, black, the elytra of the male 


! 
! 


- British Celumbia, Colorado, Arizona, 
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entirely orange and those of the female blue-green with narrow orange margins. It 
mines the stems of the blue elderberry in Oregon, Washington, British Columbia, and 
Idaho. 

The lion beetle, Ulochetes leoninus Lec. (Fig. 356), is 20-26 mm. long and looks as 
much like a bumblebee as it does a beetle, as it is black with the pronotum densely 
covered with yellow pile and the very short or abortive elytra tipped with yellow. The 
wings are almost fully exposed and extend slightly beyond the tip of the abdomen which 
is usually turned up. The larvee breed in yellow pine, Jeffrey pine, alpine hemlock, 
white fir, and Douglas fir in- the higher mountains of California, Oregon, Washington, 
and British Columbia. 

The California laurel borer, Rosalia funebris Mots. (Fig 357), is 25-38 mm. long, 
beautifully marked black and pale blue as illustrated. The larve commonly mine 
dead California laurel, Oregon ash, and willow in New Mexico, California, Oregon, 
Washington, British Columbia, and Alaska. 

Semanotus lignea (Fabr.) (Hylotrupes) is 7-17 mm. in length, black, finely hairy, 
the elytra red or yellow with a dusky basal black blotch, two oval black spots, and black 
tips. It has been reared from redwood, Douglas fir, and Monterey pine in California 
and occurs in Oregon, Washington, 


and many other parts of North America. 
Semanotus nicolas White (Anacomis liti- 
giosa Casey) infests fir in the higher 
mountains of California, Oregon, Wash- 
ington, and Idaho. The western cedar 
bark borer, Semanotus amethystinum 
(Lec.) (Hylotrupes), is 25-388 mm. long, 
black, with violet or bright blue. elytra. 
The larve are of medium size and ma- 
ture in one year. They excavate broad 
winding burrows in the living bark, sap- 
wood, and heartwood of injured, dying, 
and recently felled western red cedar, 
incense cedar, and yellow pine in Ari- 
zona, California, Oregon, Washington, 
and British Columbia. S. junipert 
(Fisher) (Callidium) is 10 mm. long, 
shining black beneath and greenish dark 
blue above. It occurs under the bark 
of cedar in New Mexico. 8S. cupresst 
Van Dyke,! is 9 mm. in length, rufous, 
the tarsi, tibiee, and bases of the femora 
black, and the elytra dark blue. It 
breeds in the dying twigs of Sargent cy- 
press in Marin County, California. Cal- 
lidium antennatum Newn. (Fig. 358) is 
9-12 mm. long, flattened, with very 
long antennz, and of a brilliant blue or 
green color. It infests the inner bark 
and sapwood of the smaller limbs of es ‘ 
Douglas fir, spruce, pine, and most ¢o- yg, 358.—Work of the larve of Callidium 
niferous trees in California, Nevada, Or- antennatum Newm. on the limbs of Douglas 
egon, Idaho, and ranges east to the fir. Adult beetle on bark at left. 

Atlantic. C. californicum Casey is a — 

species closely resembling this; but smaller and with shorter antenne. It attacks 
junipers and cedar in Oregon, California, and Nevada. C. hirtellum Lec. infests 
yellow pine in New Mexico, Colorado, and the Sierras of California. C. pseudotsuga 
Fisher measures 10-13 mm. and is dull black. It infests the wood of freshly cut branches 
of Douglas fir in California and Oregon. C. sequarium Fisher is 11-12 mm. long, and 
black throughout. It infests the sapwood of the limbs of dead, fallen giant sequoia in 
the Sierras of California. Phymatodes blandus Lec. is 5-6 mm. long, and orange 


_ yellow with metallic blue or purple elytra. It breeds in the canes of wild grape in Cali- 


1B. C. Van Dyke, Bul. Brooklyn Ent. Soc., 18, p. 48, 1923. 
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fornia. P. fasciapilosus Van Dyke is 7 mm. in length, blackish, the antenne and bases 
of the elytra reddish. It breeds in wild grape in Oregon. P. decussatus Lec. is 5-6 mm. 
long, shining dark mahogany brown, with two oblique silver stripes on each elytron. 
It infests valley, Engelmann, and other oaks in California, and ranges north into British 
. Columbia. P. dimidiatus (Kirby) is 12-13 mm. long, dull dark brown with an orange 
band near the base of the elytra. It ‘breeds on Douglas fir in New Mexico, Colorado, 
Wyoming, Montana, Idaho, Washington, British Columbia, Alaska, Oregon, California, 
and ranges eastward to the Atlantic. P. eneus Lec. is 6 mm. in length and dark bluish 
black. It also attacks Douglas fir in California, Oregon, Washington, British Columbia, 
and Alaska. P. vulneratus Lec. is 7 mm. long, head, thorax, and tips of the elytra 
dark brown, the base of the elytra reddish which color is separated from the dark brown 
by an oblique yellow band. Some are almost black with the yellow bands on the elytra. 
It infests the broad-leaved maple in California. P. juglandis Leng mines the sapwood 
of the California black walnut in Southern California. P. nitidus Lec. is 6-7 mm. long, 
shining dark blackish brown, with two conspicuous yellow oblique bands on each elytron. 
It mines dead wood of Monterey cypress, redwood, juniper, and related trees, and ranges 
from California into British Columbia. P. ob- 
scurus Lec. is 10-12 mm. in length, pale to dark 
reddish brown, with a violet lustre on the elytra. 
It breeds in the twigs of coast live oak, valley 
oak, tanbark oak, and other oaks in California. 

The black gooseberry borer, Xylocrius agassizi 
(Lee.), is 12 mm. long, dull. black, and with a 
granulated surface. The larvee tunnel the stems 
and roots of wild and cultivated gooseberries 
and have also been reared from willow in Cali- 
fornia, Oregon, and British Columbia. X. eri- 
bratus Lec. is similar in size and appearance but 
the posterior portions of the elytra are more 
coarsely punctured. It is quite abundant in the 
Sierras of California and Nevada where it breeds 
in the stems of wild gooseberry. The winter is 
spent in the canes, and the adults mature and 
emerge the following summer. 

The round-headed mesquite borer, Megacyl- 
lene antennatus (White),? is 12-30 mm. long 
brown, with gray scales on the pronotum, an 
two wide and two indistinct narrow transverse 
bands on the elytra. The larve are yellowish 
white and may attain a length of 40 mm., being 
the largest and most destructive grub found in 
recently cut and cured mesquite in Arizona and 
Southern California. . 


The locust borer, Cyllene robinie 
(Forster),? is a common and well known 
; eastern insect which ranges west as far 
Fia. 359.—The nautical borer, Xylotre- as the eastern slopes of the Rocky 

eae Soe De fur- Mountains of Colorado. The adults are 

bik ; 14-18 mm. in length, slender, black, with 

gth, slender, black, wi 
narrow yellow bands across the dorsum, and wide broken yellow bands 
on the venter. The yellow markings on the elytra are zigzag and 
broken. The legs are reddish. The small elongated white eggs are laid 
in the crevices of the bark in the early fall and hatch in 8 to 10 days. 
The larve make winding burrows into the heartwood of the black 


1K. C. Van Dyke, Bul. Brooklyn Ent. Soc., 15, p..33, 1920. 

2 ¥. C. Craighead, Farmers’ Bul. 1197, 1921, p. 6. 

3 A. D, Hopkins, Circ. 83, Bur. Ent. U. S. Dept. Agr. 1907. 

H. Garman, Bul. 200, Ky. Agr. Exp. Sta. 1916. 

C. E. Sanborn and H. R. Painter, Bul. 118, Okla. Agr. Exp. Sta. 1917. 
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locust. ‘They are white and when mature measure 18-20 mm. The 
winter is passed as larve. Pupation occurs in the burrows in July and 
August and the adults appear in August, September, and October. They 
commonly visit the goldenrod. Control consists in cutting out the in- 
fested limbs, and in spraying the trunks and larger limbs in the late fall 
with strong miscible oil or with 1 part of kerosene well agitated with two 
parts of water to kill the eggs. 


The nautical borer, Xylotrechus nauticus (Mann.) (Figs. 359, 360, 361), is 8-15 mm. 
long, grayish brown or nearly black, with three transverse, zigzag white lines on the 
elytra and short antenne. The white larve attain a length of 18 mm. and normally 


Sis 


Fig. 360.—Larve and pup of the nautical 
borer, Xylotrechus nauticus (Mann.). 


live in the heartwood of dead oak, but also attack living 
or injured English walnut and peach, and dead eucalyptus 
and madrona. The species ranges in many parts of the 
west, but is reported only in California and Montana. X. 
insignis Lec. is 13-15 mm. in length, the males usually 
beautiful velvety reddish brown, with lines on the face, 
margins of the pronotum, the bases, apices, and a preapical 
transverse band on the elytra, yellow. The females are 
black with reddish antennz and legs and with variable 
transverse yellow bands on the dorsum. This species EY : 
breeds in willow in Oregon, Nevada, California, and Ari- yg, 361.—Branch of dead 
zona. X. obliteratus Lec. is often a serious pest to aspen eucalyptus with bark re- 
and other poplars in the higher altitudes of Colorado and OMe ip Ribory | SIO 
Utah, and frequently kills the trees. X. annosus (Say) Of thcllatvalotthe nautis 
breeds in normal and injured poplars in the east and cal borer, Xvylotrechus 
California. X. undulatus (Say) breeds in Douglas fir and nauticus (Mann.). (Photo 
yellow pine in New Mexico, California, and ranges north by C. J. Pierson.) 

into British Columbia. Neoclytus muricatulus (Kirby) is 

7-10 mm. long, black or brown with white markings, and breeds in Douglas fir in the 
higher mountains of New Mexico, Colorado, California, and ranges throughout boreal 
North America. N. balteatus Lec. breeds in manzanita, in California and Oregon. JN. 
conjunctus (Lec.) (Fig. 362) breeds in madrona, manzanita, white oaks, and Oregon ash 
in California, Oregon, Washington, and British Columbia. Clytus planifrons Lec. is 9-12 
mm. in length, dark brown or almost black with yellow lines on the face, a narrow bright 
yellow margin around the pronotum, bright yellow scutellum, and a basal, two median, 
and apical bands on the elytra. The second elytral band curves forward at the suture. 
This species breeds in dead branches of Douglas fir and true firs, and is common in the 
Sierras of California and Nevada and also occurs in Colorado, British Columbia, and 
probably many other Western States. Atimia dorsalis Lec. infests Monterey and Sar- 
gent cypress, juniper, and post cedar in California (Van Dyke) and Alaska or yellow 
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cypress in Oregon. Holopleura marginata Lec. (H. helena Lec.) (Fig. 363) is 7-10 
mm. long, black, the dorsum bright red with small black spots on the pronotum, and 


Fic. 362.—Neoclytus conjunctus (Leconte). (Photo by C. J. Pierson.) 


' several small or one large black blotch in the middle of the elytra. It breeds in dead 
California Christmas berry oy California laurel in California. Schizax senex Lec. 


Fie. 363.—Hoplopleura marginata Fig. 364.—The hairy borer, Ipochus 
Leconte. (Drawing furnished by fasciatus Leconte. (Drawing fur- 
E. C. Van Dyke.) nished by E. C. Van Dyke.) 


has been reared from dead portions of the apricot tree in New Mexico, and also occurs 
in Arizona. It is a serious pest to mesquite. Jpochus fasciatus Lec. (Fig. 364) is 5-8 
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| mm. long, dark mahogany brown, the base and apical half of the abdomen covered 
with gray scales, and the whole body thinly clothed with long whitish hairs. The 
adults are often taken on or under the bark of dead standing trees. The larve mine 
the limbs and twigs of cottonwood, laurel, sumach, sour berry, apple, oak, and willow. 
The species is common in Southern California. 


The spotted pine sawyer, Monochamus maculosus Hald. (Monohammus) 
(Fig. 365), is 14-27 mm. long, slender, coarsely punctured, the antenne 
as long or two and one-half times as long as the body; dark brown, with 
bluish gray maculations on the dorsum. The head and prothorax are 
nearly equal in width, the latter with a prominent median tooth on each 


Fic. 365.—The spotted pine sawyer, Mono- 
chamus maculosus Hald. (Drawing fur- Fic. 366.—The black pine sawyer, 
nished by E. C. Van Dyke.) Monochamus scutellatus (Say). 


side. The larvee are very destructive to the heartwood of fire-scored, 
d;ing, or more particularly to recently felled white, yellow, and other 
pines in New Mexico, Colorado, Arizona, California, Nevada, Oregon, 
Washington, Idaho, and British Columbia. 

The black pine sawyer, Monochamus scutellatus (Say) (Monohammus) 
(Fig. 366), is 16-31 mm. in length, shining bronzy black with white scu- 
tellum, coarsely punctured, prothorax with large median tooth on each 
side, antennee slightly longer or slightly more than twice as long as the 
bodv. The variety oregonensis Lec., is black with gray maculations. 
The large white grubs are very destructive and excavate extensive burrows 
through the sapwood and into the heartwood of fire scorched, declining, 
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injured, dead, and recently felled white pine, mountain or silver pine, 
Douglas fir, and other coniferous trees in the pine belts of North America. 
This species occurs in mountains of New Mexico, Colorado, California, 
Nevada, Oregon, Washington, Idaho, British Columbia, and probably. 
other Western States. 


The spotted tree borer, Synapheta guexi (Lec.) (Fig. 367), is 15-23 mm. long, rather 
short, robust, flat across the dorsum, rough; the antenne well curved and as long as 
or longer than the body, the joints tipped with bluish 
gray; prothorax slightly wider than the head and with 
a blunt lateral median tooth; the color bluish gray, 
minutely punctured and marked with black and orange. 
It is a very striking species common in California 
and ranging north into British Columbia. The adults 
fly at night. The larve breed in injured, dying and 
dead trees, burrowing into the heartwood of Cali- 
fornia buckeye, California laurel, cottonwood, maple, 
chestnut, fig, willow, poplar, walnut, cherry, wistaria, 
and many other forest, shade, and fruit trees and 
shrubs. Infestation of living trees usually starts at 
old wounds. Dead wood may be entirely consumed. 
Graphisurus obliquus (Lec.) (Acanthocinus) measures 
10-12 mm., is gray with black zigzag lines on the 
elytra, and black markings on the antenne, legs and 
dorsum. It has very long antennz, a pair of lateral 
prothoracic teeth, and often a long visible ovipositor. 
The larve mine the sapwood of injured, dying and 
dead yellow pine in the mountains of New Mexico, 
Colorado, Nevada, and California. G. spectabilis 
(Lec.) is a much larger species being 19-23 mm. long, 
gray with black elytral bands and minute black punc- 
tures on the body and legs. The antennz are several 
times longer than the body and there is a noticeable 
enlargement at the apex of the sixth jomt. The pro- 

S thorax has a pair of lateral teeth and a number of 
Fic. 367.--The spotted tree borer, Short blunt dorsal teeth or projections. It breeds in 
Synapheta guexi (Leconte). the sapwood of injured and dead trees, stumps, and 
logs of yellow and other pines in New Mexico, Arizona, 

California, Nevada, Oregon, Washington, and British Columbia. ; 

The huisache girdler, Oncideres trinodatus Casey,! is 18-24 mm. long, black, clothed 
with brownish gray vestiture. The pronotum has a pair of lateral and three median 
dorsal teeth. The adults appear from early September until the last of November 
and usually girdle the small and quite large branches near the base, after which the 
mandibles are used for making the cavities under the bark in which the eggs are later 
deposited. The girdling of the twigs and limbs often seriously injures the large trees, 
and the trunks of young trees may be girdled near the ground and the tops thus com- 
pletely killed. The larvee develop in the dead portions above the girdle and require 
8 or 9 months to mature. There is but a single brood. The species attacks huisache, 
huajilla, mesquite, and parkinsonia, and ranges from Mexico into Texas, New Mexico, 
and Arizona. Several natural enemies are recorded. Control consists in cutting out 
and burning the girdled portions from January to August. The oak girdler, O. quercus 
Skinner, is 11-13 mm. long, slender, clothed with gray pubescence, with reddish and 
brownish markings and spots. It girdles the limbs and young shoots of oak in Arizona. 
The mesquite girdler, O. pustulatus Leconte (Fig. 368), is 12-16 mm. long, brown with 
gray pubescence on pronotum, middle, and tips of elytra, and with rust colored spots 
eee dorsum. It girdles mesquite in Southern California, Arizona, New Mexico, 
and Texas. 


1 According to T. L. Casey, Oncideres putator Thomas is a tropical species confined to 
Southern Mexico and Central America. Mem. 4, 1918, p. 354. 
M. M. High, Bul. 184, Prof. Paper, U.S. Dept. Agr. 1915. 
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_ The round-headed apple tree borer, Saperda candida Fabr., is the well 
known eastern apple pest. It is a striking beetle 12-20 mm. long, legs 
gray, body silvery white beneath and 
brown above with two wide white 
stripes extending the full length. The 
pale brownish oval eggs are 3 mm. 
long and inserted singly in the bark 
usually near the base of the trunks 
and, rarely, in the larger limbs. The 


es 
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Fig. 368.—The mesquite girdler, Oncideres 
pustulatus Lec. Adult beetles and branch 
of mesquite showing: G, girdle; E, egg Fie. 369.—The European poplar borer, Saperda 
cavities; L, newly hatched larve begin- populnea (Linn.). (Drawing furnished by 
ning to burrow beneath the bark. E. C. Van Dyke.) 


larve are yellowish, 20-30 mm. long, and mature in 3 years. They mine 
the bark and sapwood of the trunks and larger limbs of healthy trees 
during the first year and the heartwood during the second and third 
years. Pupation occurs in a chamber, the adults emerging in the spring 
of the fourth year. Considerable injury is done to apple, quince, choke 
cherry, Juneberry, mountain ash, and hawthorn. The species extends 
west into New Mexico and has also been recorded in British Columbia.? 


The aspen borer, Saperda calcarata Say,? is 21-30 mm. in length, elongate, robust, 
reddish brown, densely clothed with gray and yellow pubescence, with the front of 
the head, three stripes on the pronotum, scutellum, and numerous markings on the 


1J. W. Eastham, Bul. 68, Dept. Agr. Hort. Branch, B. C. 1916. 


2 Geo. Hofer, ‘“‘The Aspen Borer and How to Control it.” Farmers’ Bul. 1154, U.S. 
Dept. Agr. 1920. 
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ely ¢ra orange yellow. The larve attack and greatly injure or completely kill cotton- 
‘woods, poplars, aspen, willows, and so forth. The species ranges throughout much 
of the country and is known in Colorado, Eastern Oregon, Nevada, and British Colum~ 
bia in the west. To control this borer, cut down and burn brood trees in May anc. 
June. S. concolor Lec. is 6-20 mm. long, black, clothed with fine gray pubescence. 
It breeds in poplars and willows in Arizona, New Mexico, Colorado, and many parts 
of the east. S. horni Joutel is 16-20 mm. in length, shining black, clothed with dense 
light yellowish gray pubescence arranged in blotches and broken longitudinal lines on 
the dorsum. It breeds in willow in the higher mountains of California, Oregon, and 
Washington. S. populnea (Linn.) (Fig. 369) is 12 mm. long and gray with yellow 
markings. It infests poplars and is a European species which occurs in New Mexico, 
Arizona, California, Nevada, Washington, Wyoming, and other parts of the United 
States. The form tulari Felt and Joutel is the one taken in Arizona, California, and 
Washington. ; 
The cottonwood twig borer, Oberea quadricallosa Lec., measures 11-14 mm., is cylin- 
drical, very slender, the prothorax, legs, and abdomen orange, the remainder dull 
grayish black with four small black spots on the pronotum. It breeds in the living 


Fig. 370.—Hyperplatys californica Casey, a borer 


common in black walnut and rarely found in Fre. 371.—The milkweed borer, Tetra- 
dead English walnut trees in Southern Cali- opes femoratus Leconte. (Drawing 
fornia. (Drawing furnished by E. C. Van Dyke). furnished by E. C. Van Dyke.) 


twigs of cottonwood, poplars, and willows in California, Nevada, British Columbia, 
and undoubtedly in other Western States. E. C. Van Dyke considers this but a western 
phase of O. schaumi Lec. 

The milkweed borer, Tetraopes femoratus Loc. (Fig. 371), is the most widely distrib- 
uted western species and has many color phases. The more typical forms are 10-13 
mm. long, bright red with portions of the antenne and legs dusky and gray, four small 
black spots on the pronotum, and four larger black spots on the elytra. The marginal 
bases of the latter together with the scutellum are also dusky or black. The adults 
commonly frequent milkweeds where they occur during the summer and the larvee 
live in the stems and roots. This species is known in British Columbia, Washington, 
Oregon, California, Nevada, Utah, Colorado, Arizona, and New Mexico, and extends 
into the middle States. TT. canescens Lec. is smaller, averaging from 8-10 mm. in 
length and the dorsum is dull orange, clothed with fine gray pubescence, but otherwise 
similarly marked. It occurs in Texas, New Mexico, and Colorado. 
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- CHRYSOMELID.' Leaf Beetles, Chrysomelid Beetles. 

This is a very large and destructive family of mostly minute or small 
black, brown, iridescent blue, green, bronze, or purple, and brightly colored 
beetles. The adults and the larve of many species are largely leaf feeders, 
while the larve of many other species live in the ground and feed on the 
roots and tubers of plants. As a whole it is probably the most injurious 
family of the order. Control measures consist chiefly in the use of poison 
sprays and dusts, but contact insecticides are often valuable for the leaf- 
feeding larve. 


Members of the genus Donacia are subaquatic in habits and feed on pond lilies, 
_ pickerel weed, and other plants growing in wet or damp places. D. femoralis Kirby 
is 8 mm. long, green-bronze, and minutely and thickly punctured. It occurs in Wash- 
ington, British Columbia, Alaska, and throughout boreal North America. D. emarginata 
Kirby is 5-7 mm. in length, dark metallic blue above and pubescent beneath. It is 
abundant throughout much of North America and occurs in Colorado, California, Ore- 
gon, Washington, and British Columbia in the west. D. pusilla Say is 6-8 mm. 
long, iridescent brassy green or bronze with parts of the legs reddish. It is a boreal 
species in North America and is abundant in Colorado, Wyoming, Montana, Idaho, 
Nevada, California, Oregon, Washington, and British Columbia. 


The western fruit beetle, Syneta albida Lec.,” is 8-11 mm. long, slender, 
variable in color from pale yellowish white to dull yellowish brown often 
with darker stripes. The adults appear in early spring and often do 
serious damage by eating the blossoms and young leaves of apple, cherry, 
peach, pear, prune, plum, quince, and other fruit trees, currant, goose- 
berry, and strawberry, as well as by feeding on the foliage of clover, hazel- 
nut, filbert, vine maple, wild crabapple, and other plants in Northern 
California, Oregon, Washington, and British Columbia. 8S. carinata 
-(Mann.) has the head and prothorax shining black, the elytra yellowish 

_ brown with black sutural margins, body brownish, and legs black. It 
occurs on the true firs in practically every Western State and extends 
northward into Alaska. S. simplex Lec. is entirely yellowish brown or 
with four well developed darker lines on the elytra, and the head and 
thorax sometimes darker. It ranges from Northern California into 
Alaska and normally feeds on oaks but also injures fruit trees. 

The asparagus beetle, Crioceris asparagi (Linn.) (Fig. 372), is 5-7 mm. 
long, steel blue, the prothorax and lateral margins of the elytra reddish 
and with two or three pairs of yellowish spots on the sides of the elytra. 
~The dull brown or dusky elongated eggs are 1 mm. long and glued singly 
on the small leaflets of the asparagus plants during the spring. The larve 
are dull olive green or brownish black, robust, and 7-10 mm. long when 
mature. They may attack the young shoots shortly after coming through 
the ground, but are chiefly a pest to the mature plants which are often 


1Chas. W. Leng, “Rey. of the Donacie of Boreal Am.” Trans. Am. Ent. Soc., 
18, P. 159, 1891. 
o. H. Horn, ‘‘Syn. of Halticina of Boreal Am.”’ Trans. Am. Ent. Soc., 16, p. 163, 
1889. “Studies in Chrysomelide.”’ Trans., Am. Ent. Soc. 19, p. 1, 1892. “The Humol- 
pini of Boreal Am.” Trans. Ent. Am. Soc., "19, p. 195, 1892. The Galerucint of Boreal 
Am.” Trans. Am. Ent. Soc., 20, p. 57, 1893. 
2H, F. Wilson and G. F. Momette, Second Bien. Crop Pest and Hort. Rept. 1913-14, 
Ore. Agr. Exp. Sta. 1915, p 
- .G. F. Moznette, Jour. Bion Ent. 2 p. 458, 1916. 
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completely defoliated. When mature the larve go into the soil and 
pupate in a thinly lined pupal cell. The entire life cycle requires about a 
month and there are three or more broods a year. The adults hibernate 


/. 


Fia. 372.—The asparagus beetle, Crioceris asparagi (Linn.); a, adult; b, egg; ec, newly hatched 
larva; d, mature larva; e, pupa; f, eggs as they appear on the asparagus tops. (After 
Chittenden, U. S. Dept. Agr.) € ‘ 


a 


in rubbish about the fields. The species is European and has been distrib- 
uted in many parts of North America. In the west, it is abundant in 
the delta asparagus-growing districts of California and also occurs in 
Colorado and Oregon. The larve of ladybird beetles and predaceous 
plant bugs extensively prey on the larvee. Control measures consist in 
dusting the seed plants with powdered 
arsenate of lead. The writer has had 
good success in killing the young larve 
with 5 per cent nicodust. 


The striped datura beetle, Lema nigrovitiata 
Guérin (Fig. 373), is 7-8 mm. in length, 
black, portions of the prothorax and the elytra 
brown, the latter with two black longitudinal 
stripes. The eggs are pale orange and are - 
laid in clusters of 4 to 20 on the leaves. 
The larve are blackish and often covered 
with dirt. All stages are found on Jimpson 
weed which is apparently the native host, and 
also on burgmansia and cestrum. It is a 
Mexican species ranging into New Mexico, 
Arizona, and California, and is often mis- 
taken for the western striped cucumber 
beetle, Diabrotica trivittata (Mann.), which 
is much smaller. Lema concolor Lec. feeds 
on ferns at the very high altitudes of New 
Mexico. 

The red-shouldered leaf beetle, Saxinis 
Fic. 373.—The striped datura beetle, Lema saucia Lec., is 4-5 mm. long, robust, metallic 

nigrovittata Guérin. blue above with a conspicuous red spot at the 

marginal base of each elytron and grayish 

pubescent beneath. It ranges in Colorado, California, Oregon, Washington, and 

British Columbia, and normally feeds on wild buckwheat, California Christmas berry, 
and ceanothus, but often injures fruit trees, having been observed eating the youn. 
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buds of prunes and causing holes in the leaves of almond, apricot, plum, prune, and 
nursery stock. The larve live in the nests of several species of ants. The eggs are 
covered with brownish wax and have about eight longitudinal bands or ribs and resemble 
“brown seeds or shriveled flower buds.”’ They are probably collected by ants, since the 
case-bearing larve are known to inhabit ants’ nests. (H.C. Van Dyke, Pan-Pacific 
Ent. 1, p. 175, 1925. F.J.Spruyt, Pan-Pacific Ent. 1, p. 176-8, 1925). 

Members of the genus Pachybrachys! are small, robust, cylindrical species, feeding 
mostly on native plants. P. bivittatus (Say) is 3.9 to 5 mm. long, yellow, pronotum 
suffused with reddish, and each elytron with a median black or brown vitta and one to 
three lateral spots. It feeds on willow throughout North America and occurs in New 
Mexico, Colorado, Montana, Utah, California, and Oregon in the west. P. donnert 
Crotch is 3-4.5 mm. long, black with grayish pubescence, the thorax with yellow sides 
and the elytra with base and one-third of the external margin yellow. It is common 
on willows in the Sierras of California and Nevada and ranges into Washington. P. 
livens Lec., measures 2.7 mm., is pale yellow, the prothorax with a reddish brown or 
pale median stripe. It occurs on willow in California and probably occurs in the ad- 
joining States of Arizona and New Mexico. P. melanostictus Suffrian is 3 mm. long, 
mottled black and dull yellow. It feeds on willow in Colorado, Arizona, Utah, Idaho, 
Nevada, California, Oregon, Washington, and British Columbia. P. bullatus Fall 
is 2.7 mm. in length, polished yellow mottled with pale or dark brown. It feeds on wild 
gooseberry in Arizona and is also reported in Texas. P. calidus Fall is 3.1 mm. long, 
dull yellow with broad dusky mark- 
ings, and occurs on cat’s claw in Ari- 
zona, New Mexico, and Texas. P. 
hybridus Suffrian is 3.75 mm. long, 
shining black, the prothorax varying 
from black to red. It infests wild 
rose in California, Lower California, 
New Mexico, and Texas. P. lustrans 
Lec. is 4 mm. long and black marked 
with bright yellow. It feeds on ceano- 
thus in California and Lower Cali- 
fornia. P. nobilis Fall is 5.8 mm. long, 
yellow with reddish punctures on the 
pronotum and black elytral spots. It 
occurs on yellow pine in Arizona. P. 
fuscipes Fall is 4.5 mm. long, dull 
yellow, the pronotum and elytra suf- 
_ fused with reddish brown. It occurs 
in New Mexico. The variety purgatus 
Fall is brighter and more reddish, 
and infests yellow pine in Arizona. 
P. prosopis Fall is but 2.6 mm. in 
length, dull or reddish brown with 
darker maculations. It infests mes- 

uite in the desert areas of Southern 
alifornia and Arizona. P. varicolor 
Suffrian is 4.25 mm. long, polished 
ellow, thickly mottled with brown or 
lack. It occurs on white fir in Col- 
orado, New Mexico, and Arizona. 

The castaneous beetle, Cryptocephalus castaneus Lec. (Fig. 374), is 3-5 mm. in length, 
robust, black with red, orange, or yellow markings on the head, pronotum, and elytra. 
The normal food plant is willow, but it also feeds on the leaves of wild and cultivated 
blackberries and roses, strawberries, wild licorice, and prune. It occurs throughout 
California. C. sanguinicollis Suffrian is similar in size and shape, but shining black 
with bright reddish prothorax often suffused with black. It normally feeds on artemisia 


1H. C. Fall, “A Rev. of N. A. Species of Pachijbrachys.” Trans. Am. Ent. Soc., 41, 
p. 291, 1915. 


Fig. 374.—The castaneous beetle, Cryptocephalus 
e castaneus Leconte. 
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but has been observed feeding on prune leaves by the writer. It occurs in California 
and Oregon. 

The bronze willow flea beetle, Diachus auratus (Fabr.), is 1.5-2 mm. long, cylindri- 
cal-and metallic bronze throughout. It occurs in many parts of South and North . 
America and is very common on willow in New Mexico, Arizona, and California. It’ 
has also been observed by the writer as injurious to the tender shoots of prune trees in 
California. : 


The plum leaf beetle, Nodonota tristis (Olivier), is 3-4 mm. long, oval, 
convex, metallic blue with the legs and antenne yellow. ‘The species 
occurs commonly throughout many 
parts of North America and ranges 
west into Colorado and Arizona. The 
adults feed on the leaves of peach, 
plum, and other trees and shrubs. The 
grape leaf beetle, Colaspis brunnea 
(Fabr.) (C. flavida Say), is 4-6 mm. in 
length and variable from yellow to 
pale brown in color. It commonly 
feeds on grapevines and also to some 
extent on cotton in Arizona and New 
Mexico. 

The grape root worm, Adowus obscu- 

rus (Linn.) (A. vitis Fourc., Bromius)* 
Fic. 375.—Larva of the grape root worm, (Figs. 375, 376, 377), is 4 mm. long, 
Adoxus obscurus (Linn.). (After Quayle.) robust, the prothorax narrower than 
the elytra, and entirely black or black with brown elytra. The adults 
appear in the spring and eat very characteristic linear holes in the grape 


Fig. 376.—Work of the larve of the grape root worm, Adozus obscurus (Linn.), on the roots 
of grape. (After Quayle.) 


leaves. The small yellowish white elongated eggs are laid in clusters of 
from several to 25 in the cracks beneath the loose bark on the trunks of 
the vines, usually near the ground. They hatch in from 8 to 10 days and 


1H, J. Quayle, The California Grape Root-Worm, Bul. 195, Cal. Agr. Exp. Sta. 1908. 


Pw 
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the young larve make their way to the roots near the trunks where they 


often entirely destroy the smaller roots and cut linear grooves in the 
larger ones, which are often completely girdled and the vines killed. They 
become full grown and measure 7 mm. by fall when they construct a cell 
in the soil for hibernation and pupation the following spring. There is 
but a single brood. The roots and leaves of wild and cultivated grapes 
of all varieties and the fireweed are attacked, as are also the leaves of 
Saxifraga peltata Torr., in California. The beetle occurs in Europe, 
Siberia, and much of North America. Its western range is New Mexico, 
Colorado, Arizona, Utah, Nevada, California, Washington, British Colum- 


Fie. 377.—Work of the adults of the grape root worm, Adoxus obscurus (Linn.), on the leaves 
; and immature fruit of the grape. (After Quayle.) 


bia, and Alaska. Control measures consist in spraying the vines in the 


- spring with 3 pounds of powdered arsenate of lead to 100 gallons of water 


to kill the adults. The addition of 1 gallon of blackstrap molasses makes 
this spray more effective. Dusting with arsenate of lead and sulfur in 


-equal proportions controls both the beetle and grape mildew.  Para- 


dichlorobenzene should prove satisfactory in killing the larve. 

The southern corn-leaf beetle, M yochrous denticollis (Say), is 5mm. long, 
bronze with brown and gray scales, the prothorax with three teeth on 
each lateral margin, and the lateral margins of the elytra minutely dentate. 
The adults attack young corn plants as they appear above the ground in 


the spring and later on eat holes in the blades of large plants. They also 


feed on wild grasses and timothy, and range from the Southern States into 
New Mexico and Arizona. The long leaf beetle, Myochrous longulus Lec., 


is similar in size and color. It is an arid species commonly feeding on 
arrow weed, baccharis, trailing malva, cocklebur, and weeds, but is often 


very injurious in the spring to cotton seedlings, young cantaloupe plants, 
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and the buds of grape in Arizona, Colorado, and Southern California. 
M. squamosus Lec. is another similar species reported as destroying the 
buds of pear grafts in Colorado. It also occurs in Wyoming, Montana, 
New Mexico, and Arizona. 


The gray leaf beetle, Glyptoscelis albida Lec. (G. longior Lec.), is6-7 mm. long, ro- 
bust, metallic bronze clothed with fine gray scales. The adults appear in the spring 
and devour the buds and leaves of apple, pear, and other fruit trees, although the nor- 
mal food plants are incense cedar and other coniferous trees.’ The species occurs in 
California, Nevada, Oregon, Washington, Idaho, and British Columbia. G. squamulata 
Crotch has been taken on grapes in Southern California and ranges into Arizona, 
Nevada, Utah, and Oregon. Colaspidea smaragdula (Lec.) is 4-5 mm. long, varying 
from bright green to steel blue, with a few short white hairs. It normally feeds on 
artemisia but not infrequently invades the foothill orchards and feeds on the foliage 
of apple, grape, and other trees, in California. 


The strawberry rootworm, Paria canella (Fabr.) (Typophorus canellus 
Fabr.),' is 2.5-3 mm. in length, shining pale or dark brown, usually with 
four large irregular black blotches on the elytra which may coalesce to 
cover nearly the entire dorsum. There are many varieties based on differ- 
ent colorations. The adults hibernate in the refuse and soil, appear in 


Fic. 378.—The blue milkweed beetle, Chrysochus cobaltinus Leconte. 


the spring, and eat innumerable small round or irregular holes in the 
leaves of the plants. The small elongated pale yellow eggs are laid on 
the sides in clusters of 2-10 on old or dead leaves near the ground, and 
hatch in from 7-15 days. The larve are 5 mm. long when mature, white 
with brown heads, and are slightly curved. They live in the soil and feed 
on the roots of the plants. Pupation also occurs in the soil. There are 
two broods annually. The greatest injury in the west is to cultivated 
strawberries, large areas of which are completely killed by the larve. The 
work, however, is usually spotted, and dead areas of variable sizes may 

1C. A. Weigel and E. L. Chambers, Jour. Econ. Ent., 13, p. 226, 1920. 

C. A. Weigel and C. F. Doucette, Farmers’ Bul. 1344, U. s Dept. Agr. 1923. 


C. A. Weigel, Dept. Bul. 1357, U.S. Dept. Agr. 1926. (Complete Bibliography). Our 
western form is appareantly the var. guadrinotata (Say). 


COLEOPTERA 469 


‘ appear in the fields. Besides strawberries, greenhouse roses are very 
greatly injured in the States east of the Rocky Mountains. Raspberries 
and blackberries are also injured by the larve. In addition to the above 
food, the adults feed on the leaves of apple, mountain ash, walnut, pota- 
toes, and many other plants. It is a species indigenous to much of North 
America and occurs in New Mexico, Arizona, and California in the west. 
The application of strong arsenate of lead or calcium arsenate, 4 pounds 
to 50 gallons of water, to kill the adults, the rotation of crops, and the de- 
struction of infested areas and patches offer about the only control methods 
under field conditions. 

The blue milkweed beetle, Chrysochus cobaltinus Lec. (Fig. 378), is a 
beautiful metallic green to dark blue species, 9-10 mm. long, which is 
very common on milkweed throughout parts of New Mexico, Arizona, 
California, Oregon, Washington, and British Columbia. The adults oc- 
casionally feed on peach and oleander. 

The red turnip beetle, Hntomoscelis adonidis (Pallas), is 7 mm. long, 
bright red with black patches on the head and pronotum, and three black 
lines on the elytra. The eggs are bright red and elliptical. They form the 
overwintering stage and hatch in the spring. The larve are first orange 
with black spots, becoming black when mature, and attain a length of 12 
mm. They are nocturnal and feed during the night. Pupation occurs 
in the soil, the pupz being bright orange. The larve and adults feed on 
cabbage, radishes, turnips, wallflower, and other cruciferous plants in 
boreal North America, Siberia, and Europe. In the west. this species 
occurs in the mountains of Colorado, Montana, Washington, British Colum- 
bia, and Alaska. 

The Colorado potato beetle, Leptinotarsa decimlineata (Say) 1 (Doryphora) 
(Fig. 379), is one of the most famous and best known of injurious American 
insects. It originated in the Rocky Mountain region and from 1850 to 
1874 travelled eastward to the Atlantic and afterwards spread to all 
parts of the continent excepting Nevada and California where it has not 
yet become established. The spread to parts of Oregon and Washington 
have been comparatively recent. It also occurs in the Fraser Valley of 
British Columbia. Wherever it occurs in the west it is uncertain in its 
attacks and may or may not be a serious pest. The adults are 6-12 mm. 
long, oval, convex, polished dark brown, the dorsum yellowish with black 
mottlings on the head and pronotum, and ten black longitudinal stripes 
on the elytra. They hibernate and emerge in early spring to lay the oval, 
orange eggs in clusters of ten or more on the lower surfaces of the leaves of 
potatoes and other food plants. They hatch in about a week into small 
dark larve# which rapidly grow into veriegated orange or red, soft, humped 
grubs which have two rows of dark spots along each side. They are ravenous 
eaters and mature in two:or three weeks, drop to the ground, and pupate 
in the soil. The adults emerge in 10-15 days. There are two broods, 
the fall adults appearing in September and hibernating, and the summer 
adults, in July, although the broods are very uneven and overlapping. 
The native food plants consist of Solanum rostratum Dunal, and probably 
other nightshades, from which the beetle moves over to the potato, to- 


1P, M. Johnson and A M. Ballinger, Ree MaanONY, Studies of the Colorado Potato 
Beetle.” Jour. Agr. Research, 5, p. 917, 191 
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Fic. 379.—The Colorado potato beetle, Leptinotarsa decimlineata (Say). A, potato plant 
showing eggs, larvee and adult beetles in natural attitudes. B, and C, pups removed from 
the soil; D, adult; E, mature larva; F, leg of adult; t, tarsus of same; G, antenna of adult; 
H, mandibles of adult; I, mouth parts of adult with mandibles removed; ec, cardo; g, 
galea; 1, lacinia; la, labium; lap, labial palpus; mx, maxilla; mxp, maxillary palpus; s, 
stipes; sg, subgalea. (After Theodor Fischer.) 
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mato, tobacco, peppers, and other solanums. The tachina fly, Phoro- 
cera doryphore (Riley) commonly attacks the adult beetles and the 
predaceous bugs, Stiretrus anchorago (Fabr.), Perillus bioculatus (Fabr.), 
and Podisus maculiventris (Say), prey on the larve. Control measures 
consist in spraying with Bordeaux mixture and arsenate of lead, or dust- 
ing with arsenate of lead as soon as the beetles appear in the spring. 


The green dock beetle, Gastrotdea cyanea Melsh., is 4-5 mm. in length, bright metallic 
green above in living, and, rarely, blue in museum specimens; the body, antenne, and 
legs black or iridescent. The adults appear in early spring, usually in March, and 


Fic. 380.—The cottonwood leaf beetle, Lina scripta (Fabr.), showing variation in the color 
s patterns of the adults. 


lay large masses of bright orange, elongated eggs on the leaves of the dock plants. The 
black larve eat away all but the larger veins and nearly defoliate the plants. Pupation 
occurs in the ground. There are two broods. Rhubarb is also attacked and adults 
have been observed feeding on almond trees. The species is very common in California 
and Oregon. G. dissimilis (Say) is common on dock in Colorado! G. viridula (De Geer) 
(G. formosa Say) occurs on dock in New Mexico, Montana, and Arizona, and has been 
reported as a pest to grapes in the latter State. It is a European and Siberian species 
occurring in various parts of North America. 


- 
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The cottonwood leaf beetle, Lina scripta (Fabr.), (Fig. 380), is 7-9.5 mm. long, metallic 
dark purple or blackish with broad lateral orange margins on the prothorax, and the elytra 
yellowish with usually 7 purplish spots on each elytron, although there are many varia- 
tions in the pattern as shown in the accompanying illustration (Fig. 380). The larvee 
completely destroy all of the leaves excepting the fine network of veins, and feed on 
cottonwood, poplars, and willow, and not infrequently defoliate completely large areas. 
The beetle occurs throughout the country and is common in New Mexico, Colorado, 
Wyoming, Montana, Nevada, California, and probably occurs in all of the Western 
States. The willow leaf beetle, Lina interrupta (Fabr.) is smaller than the above, 
averaging 7 mm. in length, and has a spotted form similar to the cottonwood leaf 
beetle, though it also has a common color form with immaculate dark metallic 
purple elytra. The two color phases occur in both sexes. The larve are rough, black, 
and attain a length of 8-10 mm. when ma- 
ture. They feed on willow and leave only 
the veins of the leaves. When mature they 
hang by the tail and pupate head down- 
wards, often crowded oa the leaves and 
twigs. It is a boreal species occurring in 
Europe, Siberia, China, and North America. 
In the west it ranges from California into 
Alaska. The California willow beetle, Lina 
californica Rogers, is 4-5 mm. long, black, 
the dorsum shining bluish green and rather 
coarsely punctured. It also feeds on willow, 
often completely stripping the trees in Cali- 
fornia. The unspotted aspen leaf beetle, 
Lina tremule (Fabr.), a bronze black beetle 
with red elytra and somewhat larger than 
any of the other species, is now becoming 
quite abundant and injurious to poplars in 
Northern California and the Pacific North- 
west. It is of European origin and well 
known in the east. (Van Dyke.) 

The goldenrod beetle, Trirhabda! cana- 
densis (Kirby), measures 7—9.5 mm., is yel- 
lowish above with a broad black stripe on 
the side of each elytron, a dark spot on the 
head, and three on the pronotum. The 
larvee and adults feed on the goldenrod and 
are recorded by A. W. Morrill as defoliating 
: sage in Arizona. It is the most widely dis- 
@. 381.—Work of the elm leaf beetle, Gale- tributed member of the genus, occurring 

rucella xanthomelena (Schrank), on the throughout much of the continent and rang- 

leaves of elm. The small round holes near ing west into Colorado, New Mexico, Ari- 
the bottom were made by the adults; the Zona, Utah, and California, T. flavolimbata 
rest of the work is that of the larve. (Mann.) is yellowish with dusky markings 
on the head and pronotum and iridescent — 
reen or blue elytra which are margined laterally with yellow. The larve are blackish 
rown. ‘This beetle is a general feeder on artemisia, senecio, goldenrod, and pickle 
weed, ranging from the middlewest into New Mexico, Arizona, Colorado, Utah, Cali- 
fornia, and Nevada.  '. luteocincta (Lec.) is 5-9.5 mm. long, the elytra varying from 
iridescent green to blue and dark purple. The larve are metallic dark bluish green 
and feed on artemisia in Mexico, New Mexico, Arizona, and Southern California. 
' The sunflower beetle, Galerucella notata (Fabr.) (Galeruca), is 3.5-5 mm. in length 
opaque dull yellow, sparsely pubescent, each elytron with a sutural and three discal 
vitte, the inner one short and basal. It feeds on the leaves of wild and cultivated 
sunflowers and ranges west into Colorado and New Mexico. Zygogramma exclamionis 
(Fabr.), also feeds on the wild and cultivated sunflowers in New Mexico, Colorado, 
Wyoming, and Montana. The cherry leaf beetle, Galerucella cavicollis (Lec.), is 4.5-5.5 
mm. long, bright red, with the antennz, eyes, and apices of the legs black. The eggs 
are pale yellow and the larve reddish brown with black markings. The species occurs 


1 Geo. H. Horn, “Species of Trirhabda.” Trans. Am. Ent. Soc., 20, p. 63, 1893. 
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_ throughout the east and feeds on the foliage of cherry and peach. It is reported in the 
west in British Columbia. The western willow leaf beetle, Galerucella decora (Say), is 
4.5-5.5 mm. long and dull yellow, brown, or black, with short pubescence. It is common 
throughout the country on willows and poplars. The eastern form is pale, while the west- 
ern form is dark and is recorded from New Mexico, Colorado, Oregon, and Washington. 
The elm leaf beetle, Galerucella xanthomelena (Schrank) (G. luteola Miller of Ameri- 
can authors), is 5 mm. long, yellow or orange, with a median and lateral stripe and an 
elongated spot on each elytron black. The eggs are orange, attached at the larger end 
in irregular rows in clusters en the undersides of the leaves in June and again in July 
and August, there being two or three broods. The larve are dark with yellow stripes 
and prominent body tubercles, and attain a length of 12 mm. They feed extensively 
on the leaves of elms which are often seriously injured by the attacks (Fig. 381). The 
species was introduced into the United States from Europe about 1834 and now occurs 
in many of the eastern and middle States. It has in late years been found in Washing- 
ton and Oregon, and was discovered in large numbers at Fresno, California, in 1924 
by F. P. Roullard. By the middle of August of that year the larve and the adults of 
the third generation were appearing on the elm trees on 80 city blocks. Some of the 
trees had been defoliated three times and there were indications of a fourth brood. It 
is controlled by dusting or spraying with arsenate of lead. 


The western beet leaf beetle, Monoxia consputa (Lec.), is 3.5-4.5 mm. 
long, pale yellowish brown throughout, sometimes with darker markings 
on the dorsum. The larve mine the leaves of atriplex and grindelia and 
the adults often seriously injure the tops of sugar beets. The species 
occurs in practically every Western State. M. puncticollis (Say) is a 
larger species, 7-8.5 mm. in length, of a uniform 
pale yellow or dark brown, the elytra often with 
the suture and lateral margins bordered with black. 
The eggs are dull brownish gray and the larve 
dark olive green or brown with pale yellow tu- 

_bereles, and are 8 mm. long when full grown. 
The larve and adults feed on dondia, Russian 
thistle, atriplex, and sugar beets, often doing seri- 
ous damage to the latter. This beetle ranges west 
through Mexico and Texas into New Mexico, Col- 
orado, Montana, Idaho, Arizona, Utah, California, 
and Nevada. M. debilis Lec. is similar to M. 
consputa (Lec.), but is generally darker and a little 
smaller. It often seriously defoliates cottonwood 
and poplars in New Mexico, Arizona, Utah, Wyo- 
ming, Nevada, California, and Oregon. 

The twelve-spotted cucumber beetle, Dia- 
brotica! duodecimpunctata (Fabr.) (Fig. 382), is 
6 mm. long, bright green, with 12 black spots on 
the elytra, and with all the venter, excepting the 
metathorax, and the bases of the legs pale yel- Fic. 382——The twelve- 
low. The yellow eggs are laid about the bases Spotted cucumber _ beetle, 
of the plants just beneath the surface of the igia(fabr). 
soil and hatch in 7-10 days. The slender larve 
are yellowish white with black heads and thoracic shields. They feed 
upon the roots and tubers of various plants and often do considerable 
damage, especially to grasses, corn, millet, oats, rye, wheat, and weeds. 


1Geo. H. Horn, Key to Species. Trans. Am. Ent. Soc., 20, p. 89, 1893. 
F. H. Chittenden, Bul. 82, pt. 5, Bur. Ent. U. S. Dept. Agr., p. 67, 1910. 
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Pupation occurs in the soil. The adults are often serious pests, feeding 
on many kinds of plants including fruit trees, flowers, field, forage and 


Fia. 383.—The obscure twelve- 


spotted cucumber beetle, Fie. 384.—The western twelve- 
Diabrotica duodecimpunctata spotted cucumber beetle, Dia- 
(Fabr.) form telella Leconte. brotica soror Leconte. 


truck crops, and particularly cucumbers, melons, squashes, and gourds. 
Lee Pests is pe eastern in distribution and extends west into New 
- Mexico, Arizona, and the Imperial 
Valley, ‘California, in the form ten- 
ella Lec. (Fig. 383), which has the 
elytral spots greatly reduced in 
size'and number. The western 
twelve-spotted cucumber beetle, 
Diabrotica soror Lec. (Figs. 384, 
385), replaces the above species in 
the region west of the Rocky 
Mountains. It differs in being 
somewhat smaller and in having 
the antennz, legs, and body en- 
tirely black. The habits of the ~ 
larvee and adults are similar. Dur- 
ing certain years the adults often 
appear in countless numbers soon 
after the native grasses and weeds 
dry up in the pastures and foot- 
hills, and swarm into the culti- 
_ vated areas devastating flowers, 
~» lawns, ornamental trées and 
: sla ses shrubs, truck, field and forage — 
Fic. 385.—Larva of the western twelve-spotted Crops, fruit trees, and practically 
cucumber beetle, Diabroticia soror Lec., and, every green plant excepting co- 
work on the roots of young corn plants. nifers. The larve have been most 
often taken from the roots of corn, alfalfa, and sweet-peas, but probably 
feed naturally on the roots of grasses and weeds. The species occurs in 
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Colorado, Arizona, California, and Oregon, being more abundant and 
injurious in the last two States. The three-banded diabrotica, Dia- 
brotica tricincta (Say), is 5.5-6.5 mm. long, yellow, the head, metasternum, 
tibie, and tarsi black; the elytra has three transverse bands and a small 
apical spot of the same color. It occurs in Mexico, New Mexico, Colorado, 
and Arizona, and often seriously injures cantaloupes, watermelons, and 
other cucurbs. The Colorado corn root worm, Diabrotica wirgifera Lec.,} 
is 5-6 mm. long, yellowish green, with a dark stripe on each elytron ex- 
tending nearly to the apex or with the elytra wholly black, excepting the 
yellow margins and apices. The larve feed on the roots of corn plants 
which are often stunted and seriously injured. The species occurs in the 
plains areas of Colorado east of the Rocky Mountains. Rotation of crops 
is recomended as 9.con‘rol measure. The western striped cucumber beetle, 
Diabrotica trivittcta (Mann.) (Fig. 386), is 4-6 mm. long, black, the pro- 
notum orange yellow, the elytra pale yellow with three black longitudinal 


Fic. 386.—The western 
striped cucumber beetle, 
Diabrotica  trivittata Fia. 387.— The two-striped leaf beetle, 
(Mann. De Luperodes bivittatus Leconte. 


stripes, the basal half of the first antennal joint and the bases of the femora 
pale yellow. The larve commonly attack the roots of cucumbers, melons, 
pumpkins, squash, and other cucurbs, eating linear holes towards the 

_bases of the plants, while the adults feed on the tops and also on beans, 
beets, corn, peas, sunflower, almond, apple, prune, and other plants. 
The species is most abundant and injurious in Southern California, but 
ranges into Arizona and Oregon. The striped cucumber beetle, Diabrotica 
vittata (Fabr.), of the Eastern States differs in having the antenne entirely 
black. It ranges west into Colorado and New Mexico and has similar 
habits. 

The two-striped leaf beetle, Luperodes? bivittatus Lec. (Fig. 387), is 4-5 
mm. long, with orange head and pronotum, yellow elytra with two black 
stripes and black suture, legs yellow, and body shining black. The adults 
often appear in large numbers in May through July and eat curious fringes 


10. P. Gillette, Jour. Econ. Ent., 5, p. 364, 1912. 
2 Geo. H. Horn, Key to Species. Trans, Am. Ent. Soc. , 20, p. 107, 1898. 
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around the edges and. holes in the middle of leaves of almond, apricot, 
California buckeye, prune, and other fruit and native trees. The beetle 
occurs commonly in California. 

The three-spotted bean beetle, Cerotoma trifurcata (Forster), is 3.5-5 mm. 
in length, yellowish buff to dull red, with three large black spots near the 
inner margin and a dark border on the outer margin of each elytron. In 
some cases the spots are merged to form a wide black margin around each 
elytron. The adults feed on bush clover, hog peanut, tick trefoil, beans, 
cowpeas, and other legumes. The species occurs in many parts of North 
America, and in New Mexico in the west. 


The five-striped willow beetle, Disonycha quinquevittata (Say) (Fig. 388), is 5-9 mm. 
long, yellow or reddish beneath, yellow above, the pronotum usually with four black 
spots, and the elytra with five dark stripes. The adults and larve are often very abun- 
dant on and injurious to willow through- 
out the west. D. pennsylvanica (Illiger) 
is 6.5-7.5 mm. long, black, the margins of 
the pronotum and elytra white with four 
white vitte on the latter. It feeds on 
arrow head, dock, knotweed, willow, and 
occurs in many parts of the country. The 
form limbicollis Lec. as described above 
is common in California and is occasionally 
taken on fruit trees. 

The members of the large genus Haltica 
(Altica)! are among the larger flea beetles, 
many of which are serious pests to decidu- 
ous forest, shade, ornamental, and fruit 
trees, vines, berries, and so forth. The 
larve, like the adults, are foliage feeders 
and perforate or skeletonize the leaves. 
The alder flea beetle, Haltica bimarginata 
Say? (Fig. 389), is 5-6 mm. long, metalli¢ 
dark steel blue throughout and distin- 
guished by the longitudinal fold on the 
sides of the elytra. The adults hibernate 
and appear in the early spring, depositing 
the yellow or pale orange, ovate-oblong, 
bein nen eee eS nee minutely punctured eggs 1.25 mm. long, in 
Fic. 388.—The five-striped willow beetle, clusters, usually on the rolled leaves. 

Disonycha quinquevittata (Say). (Drawing These hatch in a few days into larvee, the 

by G. F. Mozenette.) mature forms of which are 7 mm. long, 

dull brown or almost black with shining 
black head, prothoracic and anal shields and legs, and dull yellow venter. They 
skeletonize the leaves and often almost completely denude large trees over con- 
siderable areas. Pupation occurs in the ground and requires 6-10 days. There is but 
a single generation annually. It is a very common species throughout North America 
and is abundant in New Mexico, Colorado, Wyoming, Montana, Utah, Arizona, Cali- 
fornia, Nevada, Oregon, Washington, Idaho, British Columbia, and Alaska. The 
alder is the preferred food plant, but it also attacks poplars and willows and rarely 
feeds on other trees and shrubs. 


The steel-blue grapevine flea beetle, Haltica torquata Leconte, measures 
3-4 mm., is metallic blue or purple, and often appears in countless numbers 
in the vineyards of New Mexico, Arizona, and Southern California. The 
native hosts are the desert and other evening primroses. The writer has 

1W. C. Woods, Biology of Maine Species of Altica. Bul. 273, Maine Agr. Exp. 


Sta. 1918. 
2 W. C. Woods, Biology of the Alder Flea-Beetle. Bul. 265, Maine Agr. Exp. Sta, 1917. 
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_ taken it at Lake Tahoe in California and in Nevada on a small evening 
primrose. This species has in the past been generally confused with H. 
carinata Germ., which does not occur in the west. 

The apple flea beetle, Haltica foliacea Lec. (H. punctipennis Lec.), is 
3-4.5 mm. long and metallic bright green or dark blue. It normally 
feeds on evening primrose, but strips grapevines and apple, and also feeds 
on raspberries, strawberries, radish, greasewood, weeds, and so forth, 
in California, Arizona, New Mexico, Colorado, Texas, and Mexico. 


¥ie. 389.—The alder flea beetle, Haltica bimarginata Say, and work on alder leaf. 


The strawberry flea beetle, Haltica ignita Illiger (Fig. 390), is 3-4 mm. 
in length, metallic green, golden bronze, or purple. It feeds on many plants 
including strawberry, kalmia, evening primrose, fuchsia, and fireweed, 
and is known in various parts of the east. It is reported ‘from Colorado, 
Arizona, California, and Washington in the west. H. evicta Lec. is 4.5 
mm. long, metallic brass or bronze in color, and reported as injurious to 
strawberries and roses in California and Oregon. It is also known in British 
_ Columbia and Colorado. 
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The rose flea beetle, Haltica probaia Fall, is 3.7-4 mm. long and metallie green or 
bronze. The larve and adults feed on wild and cultivated roses and strawberries in 
California, Oregon, Washington, and British Columbia. The two preceding species, 
H. igniia Ill. and H. evicta Lec., may prove to be this species. 

The mustard fiea beetle, Hemiglyptus 
basalis (Crotch), is 3-3.5 mm. long, elon- 
gate, and metallic greenish bronze with red- 
dish brown antennz and legs. It is com- 
mon on cabbage, mustard, radish, rape, 
turnips, and other wild and_ cultivated 

~ eruciferous plants in California, but the na- 
tive host is yerba santa or mountain balm. 

The willow flea beetle, Chalcoides helxines 

(Linn.), is 2.5-3.3 mm.in length, oblong- 

oval, metallic green-blue or bronze with the 

antenne and legs yellowish, and the venter 
dark. It is common on willow in Europe, 

Siberia, and North Ameriea. It occurs in 

every Western State and extends along the 

Pacific Coast into Alaska. 


The potato flea beetle, Epitrix cu- 
cumeris Harris, is 1.5-2 mm. long, 
oval-oblong, shining black, the an- 

= - tenne and legs reddish, the dorsum 
3 Se es Se ora ee _| finely punctured, and the elytra also 
Fic. 390.—Haltica ignita Iliger. (Drawing ‘tTiate. This is one of the most im- 
by G. F. Mosenette.) jurious flea beetles, occurring through- 
out the country and feeding on a great 
many plants, but preferring the solanums including the potato, nightshade, 
horse nettle, eggplant, tomato, pepper, ground cherry, petunia, tobacco, 
Jimpson weed, and wonderberry. It also feeds on apple, arbutus, ash, bean, 
beet, cabbage, carrot, celery, wild bird cherry, clover, corn, cucumber, dog- 
bane, elder, holly, honeysuckle, hop, horse-chestnut, ‘lettuce, maple, musk- 
melon, phlox, plantain, sweet potato, evening primrose, pumpkin, radish, 
raspberry, rhubarb, St. John’s wort, sarsaparilla, sorrel, spinach, sumach, 
sunflower, turnip, viburnum, violet, and watermelon. It is a serious 
pest to potatoes and tomatoes, spreading blights and leaf spot in addition 
to the serious injury caused by the feeding of the larve on the tubers and 
roots, and the adults on the leaves. The larve are small white grubs 
which live in the soil and feed on the roots of various plants, often produc- 
ing pimples on potatoes. There are one or two broods a year. The winter 
is passed in the adult stage. Control measures consist in the application of 
a combined Bordeaux mixture and arsenate of lead spray, using a 5-5-50 
formula, and 1 pound of powdered arsenate of lead. The western potato 
flea beetle, Epitriz subcrinita Lec., is 2 mm. long, shining bronze, and some- 
what resembles the preceding species in appearance and habits. It is re- 
corded in the Western States of Arizona, Colorado, Montana, Utah, Ne- 
vada, California, Oregon, Washington, Idaho, and British Columbia. It is 
particularly injurious to potatoes and tomatoes but attacks a list of plants 
similar to those preyed upon by the preceding species. There are two 
generations, but the summer brood appearing in July and August is the 
most injurious. Glyptina cerina (Lec.) is 2-2.5 mm. in length and pale 
1G. F. Mozenette, P. C. Jour. Ent. and Zodl., 9, p. 13, 1917. 
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reddish yellow with darker head. It is common on and destructive to 
potatoes in New Mexico, Arizona, and California. 

The tobacco flea beetle, Hpitrix parvula (Fabr.)! (Fig. 391), is 1.5-2 
mm. long, oblong-ovate, reddish to dark brown, the elytra often with a 
dark median transverse band. The adults hibernate and appear in the 
spring and continue throughout 
the summer, there being at least 
two broods a year. They are 
most injurious to solanaceous 
plants such as tobacco, tomato, 
potato, ground cherry, horse- 
nettle, Jimpson weed, poha, 
spiny solanum, and eggplant, 
but also feed on almond, orange, 
squash, and other plants. This 
species occurs throughout the 
country and is recorded in Texas, 
New Mexico, Arizona, Nevada, 
and California, and probably oc- 
curs in other Western States. 
Control measures are the same 
as for the potato flea beetle. 


. The dock leaf mining beetle, Man- 
tura floridana Crotch, is 2 mm. long, 
shining pale to chestnut brown, with 
the head Ge einpmes darker. The 
larvee are whitish, with head, pro- ns at 
thorax shield, and spots on the dor- Pes Pincay ge pane ne 
sum. of the thorax, black. They mine 3 
the leaves of dock, often completely destroying them. Their transformation occurs 
in early spring. Leaves containing great numbers of mature larve were taken in the 
middle of March, 1924, by W. W. Jones at Prescott, Arizona, and by the last of the 
month adults were appearing. The species ranges throughout the east. 

The toothed flea beetle, Chetocnema denticulata (Illiger), measures 2-2.5 mm., is ir- 
regular oval, slightly brassy, with portions of the antenne and legs reddish, and densely 
punctured on the face. It feeds naturally on wild grasses and works over to corn, 
beets, and sorghums. It extends west into New Mexico, Colorado, Montana, Utah, and 
California. The desert corn flea beetle, Chetocnema ectypa Horn,? is 1.5mm. long, metal- 
lic bronze, with the antennz reddish at the base and black apically. It is typically a 
desert species breeding naturally on wild grasses and often seriously infesting corn, 
sugar cane, Sudan grass, barley, wheat, and alfalfa. The combined Bordeaux mix- 
ture and arsenate of lead as recommnded for the potato flea beetle greatly assist in 
the control of this species. The distribution includes Arizona and Southern California. 


eye 
thay 


BHAA a 


_ The banded flea beetle, Systena teniata (Say) (S. blanda Melsh., S. ligata 
Lec.), (Fig. 392), is 3-4.5 mm. in length, shining pale yellow, brown, or 
blackish, with reddish brown head and prothorax, and a wide longitudinal 
paler stripe on the middle of each elytron. Even in the palest specimens, 
traces of the stripes are visible. The eggs are elliptical, 0.4 mm. long, a little 
over twice as long as wide, pale buff yellow, with finely granulated surface. 
They are laid singly or in small masses on the plants, usually near the 


1. 8. Chamberlin and J. N. Tenhet, Farmers’ Bul. 1352, U. S. Dept. Agr. 1923, 
2V. L. Wildermuth. Bul. 436, Div. Ent. U.S. Dept. Agr. 1917, " > 
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ground, in the spring and early summer, and are attached by the sides. The 
small slender white larvz 3 mm. long live in the soil and feed on the roots of 
plants. Pupation occurs in the soil. There are at least two broods a year. 
This species is one of the com- 
monest and most injurious gar- 
den pests in the west and feeds 
on many plants such as alfalfa, 
beans, beets, carrot, clovers, 
cocklebur, corn, cotton, egg- 
plant, grasses, Jimpson weed, 
lambsquarters, lettuce, melons, 
nightshade, oats, parsnips, peas, 
peanut, pear, pigweed, purslane, 
radish, sandbur, sunflower, to- 
mato, turnip, strawberry, and 
wormwood, It ranges through- 
out the country and several 
forms are known in the west. 
The western distribution in- 
cludes Colorado, New Mexico, 
Arizona, California, Nevada, 
8 and Utah. P me 

Sen pen aes id The Colorado cabbage flea 

ss eee fo ee ™es beetl e, Phyllotreta albionica 

(Lec.),! is 1.5-2 mm. long, elon- 
gate-oval, narrow, uniformly black, with a faint brassy lustre. It com- 
monly infests cabbage, cauliflower, beet, horseradish, mustard, Rocky 
Mountain bee plant, and so forth, in New Mexico, 
Golorado, Montana, and west into Southern Cali- 
fornia. 

The western flea beetle, Phyllotreta pusilla 
Horn,” is 1.5-2 mm. in length, narrow, elongate, 
dark shining olive green or blackish. It often oc- 
curs in swarms and greatly injures cabbage, cauli- 
flower, horseradish, mustard, radish, rape, water 
cress, peppergrass, turnips, sugar beets, and corn 
in States on the east slopes of the Rocky Moun- 
tains and also in Texas, New Mexico, Colorado, 
Wyoming, Montana, Arizona, Utah, Nevada, and 
California. The Oregon flea beetle, P. oregonensis 
(Crotch) is 2.5-3 mm. long, robust, shining black 
with a brassy lustre. It has similar habits and oc- 
curs in Oregon, Nevada, and probably in the adja- 
cent States. Fia. : 393.— The western 

The western striped flea beetle, Phyllotreta ra- Hietiee S 
mosa (Crotch) (Fig. 393), is 2 mm. in length, elon- 
gate, shining black with brassy reflections and with a conspicuous, irregular 
yellow-white vitta on each elytron. It is often very abundant and de- 


1C. P. Gillette, Bul. 24, Colo. Agr. Exp. Sta., p. 12, 1893. 
2F. H. Chittenden and H. O. Marsh, Bul. 902, Prof. Paper. U.S. Dept. Agr. 1920. 
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structive to Poesbbaas: cauliflower, brussels sprouts, radish, rape, mustard, 
stocks, turnips, wallflower, water cress, and other cruciferous plants in 
California. 

The hop flea beetle, Psylliodes punctulata Melsh.,! is 2-2.5 mm: long, 
elongate-oval, and shining, metallic black or dull green. The eggs are 
minute, oval, yellow, and are laid on the stalks near the ground. The 
slender white grubs have dusky markings and average 5 mm. in length when 
full grown. They feed on the roots of hops and other food plants of the 
adults. The adults are particularly injurious to the leaves of hops and also 
feed on beets, cabbage, chickweed, clover, cucumber, dock, lambsquarters, 
mustard, nettle, potato, radish, rhubarb, sorrel, tomato, turnip, and water- 
melon. Young plants are often attacked just as they are coming up. The 
most serious injury has resulted to hops in British Columbia. The distri- 
bution embraces much of North America and includes every Western State 
from the Rocky Mountains to the Pacific, and from Mexico into British 
Columbia. Burning all plants and rubbish after harvest, clean culture, 
and tanglefoot bands around the poles are suggested measures of control 
in hop fields where spraying is usually too expensive. 


The Arizona malva miner, Stenopodius flavidus Horn, is 4 mm. long, pale yellow 
above and black beneath. W. W. Jones has reported the larvae mining and completely 
destroying the leaves of hollyhock and Arizona malva in Arizona. The’ species also 
ranges into Southern California. . Jones also reports Chalepus ater Weise, an elongated 
black beetle with red thorax, mining the leaves of beans in Arizona and New Mexico. 

The Argus tortoise beetle,? Chelymorpha cassidea (Fabr.) (C. argus Licht.), measures _ 
9.5-11.5 mm., is oblong-oval, convex with head partially exposed, bright red, the pro- 
notum with four or six black spots, and the elytra with 13 black spots. It feeds on 
wild and ornamental morning glory, moon flower, sweet potato, milkweed, cabbage, 
corn, plantain, raspberry, and so forth, and occurs throughout the east, ranging west 
into Colorado, New Mexico, Arizona, Utah, and Washington. 

The black-legged tortoise 'peetle, Jonthonota nigripes (Oliv.) (Cassida), is 6-7.5 mm. 
long, broadly ovate, the head completely hidden from above, dull red or golden, each 
elytron with three obscure dark spots near the middle, and the venter and legs black. 
The broad flattened larvee are straw yellow, margined and covered with long, coarse 
black-tipped spines, and with two long black areas on the dorsum. They are often 
partially hidden by the mass of excrement and debris carried on the feci fork over the 
back, They feed chiefly on wild morning glory but also attack sweet potato, moon 
flower, and related plants. The species ranges from the east into New Mexico, Colorado, 
Arizona, Nevada, and California. The California specimens have been referred to 
the variety novemmaculata (Mann.). 


The eggplant tortoise beetle, Gratiana pallidula (Boh.) (Cassida, C. texana 
Crotch),* is 5 x 3.5 mm., oval, flattened-convex, the head completely 
hidden from above, dull green, the dorsum coarsely punctured, the punc- 
tures often grayish or dark. The members hibernate and appear in the 
spring, depositing the small white eggs singly or in groups of three or four 
on the leaves. The eggs are covered with a thin membrane and turn pale 
brown soon after they are laid. The pale greenish, flattened larve are 
about the same size as the adults and often so closely match the color of 
the host plant as to be difficult to detect. The larve and adults perforate 
the leaves with small holes and may entirely kill all of the foliage. There 

1W. B. Parker, Bul. 82. pt. 4, Bur. Ent. U. S. Dept. Agr. p. 33, 1910. 

2H. S. Barber, ‘Review of N. A. Tortoise Beetles.” Proc. Ent. Soc. Wash., 18, p. 


113, 1916. 
37. H. Jones, Bul. 422. Prof. Paper, U. S. Dept. Agr. 1916. 
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are several broods a year, although in California the spring brood in May 
is by far the most injurious to native nightshades. Eggplant, tomato, 
potato, and related plants are also infested. The species occurs in Mexico 
and ranges north into the Southern and Middle States, and into Texas; 
New Mexico, Arizona, and Southern California. In California the attacks 
so far have been largely confined to nightshade. 

The beet shield beetle, Cassida nebulosa Linn.,' has been recorded as in- 
jurious to beets in Southern California in 1894, but has not appeared since 
in noticeable numbers. 


The golden tortoise beetle, Metriona bicolor (Fabr.) (Coptocycla, C. aurichalcea Fabr.) 
(Fig. 394), is like a drop of burnished gold and the adults are often aera as ‘gold 


Fig. 394.—The golden tortoise beetle, Metriona bicolor (Fabr.). Larva with fecal mass at 
upper left. 


bugs.” They are 5 mm. long, broadly oval with the head completely hidden, golden 
in color, with three small black dots on each elytron. The eggs are irregular, flat, 1 
mm. long, often with three spine-like projections at the larger end. The larve or 
“peddlers” are dull brown, spiny, and carry the characteristic fecal mass over their 
backs, possibly as a means of protection. ‘They feed normally on morning glory, but 
are often found on sweet potato and related plants, while the adults may be found rest- 
ing on many kinds of plants. The species occurs throughout the continent and is fre- 
quently collected in all parts of California. Deloyala clavata (Fabr.) (Coptocycla) is a 
large, broadly oval, reddish brown species with pale prothoracic margins and sides, 
the apices of the elytra pale, and the elytra covered with small tubercles. It ranges 
west into New Mexico and Arizona and has caused injury to chili peppers. 


MYLABRIDZ (Bruchide).2 Bean Weevils. Pea Weevils. (Not true 
weevils). 
1Geo. H. Horn, Ent. News, 5, p. 146, 1894. 
2 Geo. H. Horn, “Rev. of Bruchide of U.S.” Trans: Am. Ent. Soc., 4, p. 311, 1873. 
R.A. Cushman, “Hosts and Parasites of Bruchide.” Jour. Econ. Ent. 4, p- 489, 1911. 
E. A. Back and A. B. Duckett, ‘‘Bean and Pea Weevils.” Farmers’ Bul. 983. U.S. 
Dept. Agr. 198. 
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The bean weevil, Mylabris obtectus (Say) (Bruchus, Acanthoscelides), is 
2-3 mm. in length, robust, somewhat triangular, almost flat dorsally, 
velvety gray or brown with pale linear markings on the elytra which are 
truncate and do not cover the tip of the abdomen; the legs are red. The 
tiny white eggs are laid on the beans and hatch in from 5-20 days into tiny 
white, legless grubs which at once enter the bean and begin to feed on the 
inside, the entrance hole being so small as to remain obscure. The grubs 
become full grown in 11-42 days and are robust, white, slightly curved, 
and 5mm. long. Pupation occurs 
within the beans and requires 5-18 
days. The adults cut a disc in the 
outside skin through which to 
emerge. A complete life cycle re- 
quires from 21-80 days according 
to the season and locality. Breed- 
ing continues in storage and gen- 
eration after generation follows 
until the beans are completely 

eaten up. Warm, damp storage 
places favor development, while 
cold, hot or dry places retard 
growth. The adults hibernate in 
the fields and warehouses and are 
usually on hand at harvest time. 
Practically all varieties of beans | | ee. : 
are infested, including bush limas Fia. 395.—The pea weevil, Mylabris pisorum 
and, rarely, large limas; 20 or 30 (Linn.). Adults and exit holes in peas. 
larve may be found in a single 
large bean. They also feed on cowpeas, peas, lentils, and so on, to some 
extent. 

The bean weevil is cosmopolitan and now occurs wherever beans are 
produced, but is most serious in-the warmer regions. The larve and pupz 

are preyed upon by the ventricose mite, Pediculoides ventricosus (Newp.), 
which is often a formidable enemy, and are parasitized by internal para- 
sites. 

Control measures consist in the following: 


1. Harvesting just as soon as possible to prevent infestation in the fields. Beans 
which are allowed to remain a long time in the fields after ripening are almost 
sure to become infested. : 

2. Store in a clean, dry, light storehouse. 

8. Infested beans can be freed of the weevil by fumigating in an air-tight con- 
tainer with from 3 to 10 pounds of carbon disulfid to 1,000 cubic feet of air 
space. Carbon tetrachlorid is often preferred because it is non-inflammable 
and non-explosive, but should be used in double the quantity of carbon di- 


sulfid. are 

4. Heating to 145° F. for two hours kills all stages. 

5. Cold storage at a temperature of 32° to 34 F. prevents development of the 
weevil, but does not injure germination. 


After treatment, it is necessary to keep the beans free from weevils in order 
_ to prevent reinfestation. Beans held in storage for more than the one 
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season nearly always become infested and are a source of infestation for the 
new crop. 

The four-spotted bean weevil, Mylabris quadrimaculatus (Fabr.) (Bru- 
chus), is 2.5-3 mm. long, slender, reddish brown with pronotum largely black. 
and gray or with reddish spaces separating 4 or 5 dark spots or areas on the 
dorsum and usually three on the truncate elytra and two on the exposed 
tip of the abdomen. The minute, flat white eggs are pointed at one end. 
This species is cosmopolitan and most abundant in the southern warmer 
States, being a continuous breeder in blackeye beans and cowpeas. It has 
frequently been taken in warehouses in California. For control see the 
bean weevil. ; 

The pea weevil, Mylabris pisorum (Linn.) (Bruchus, Laria) (Figs. 395, 
396), is considerably larger and more robust than the preceding species, 


Fie. 397.—Eggs of the broad bean 

weevil, Mylabris rufimanus (Boh.), 

Fic. 396.—The pea weevil, Myla- on pods of broad beans. (Photo fur- 
bris pisorum (Linn.). nished by F. H. Wymore.) 


being 4.5-5 mm. long. with the sides almost parallel, black or brownish 
with a distinct spot of white scales at the median base of the pronotum, 
small white patches and a zigzag white line across the elytra just behind 
the middle, and a large white patch on the exposed portion of the abdomen. 
The adults hibernate and appear on the vines when the latter begin to 
bloom, gluing the small yellow eggs singly on the green pods. The minute 
larve, upon hatching, make their way through the pod and into the centre 
of the developing peas where they remain feeding on the inside. By the 
time the seeds reach maturity the entrance hole is obscured and no evidence 
of infestation is manifest. Development continues until fall when maturity 
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is reached, but the adults remain in the peas until the following spring 
when they emerge through the characteristic round hole. Usually but 
a single grub is found in a pea. Unlike the bean weevil, the species cannot 
reproduce in dry peas, so there is but a single generation a year and infes- 
tation always takes place in the field while the peas are still green. Only 
clean seed should be planted. Rotation of crops may be necessary to rid 
the fields of the hibernating adults which pass the winter largely in shelled 
peas on the ground or in straw and rubbish. The use’ of hogs or poultry 
after harvest will eliminate most of these. This weevil is cosmopolitan 
and occurs wherever peas are grown commercially. 
The broad. bean weevil, Mylabris rufimanus (Boheman) (Bruchus, 
Laria) (Figs. 397, 398), is 3-4 mm. long, or about the same size as the 


- 


Fie. 398.—The broad bean weevil, Mylabris rufimanus (Boh.), and exit hole in broad bean. 


pea weevil, but much darker, being black with scattering white scales in 
a more or less definite pattern on the dorsum. Its life history is much the 
same as that of the pea weevil; but it infests the broad bean which is also 
called the horse, Windsor, or tick bean, and is often a serious pest to this 
crop in California. It is a European species. Cleanliness in the fields, 
early harvesting and bagging in the fields are important control measures. 


The white scutellum weevil, Mylabris alboscutellatus (Horn) (Bruchus), is 2.5 mm. in 
. length, black with quadrate white spots on the elytra, and a round white scutellum. 
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It infests the capsules of water purslane in the east and the seeds of wild licorice in New 
Mexico. Mylabris fraterculus (Horn) is 2-38 mm. long, black, or slightly pruinose. 


Fig. 399.—Adults of the Mexican bean weevil, Zabrotes pectoralis Sharp. 


It infests the seeds of wild licorice, and hedysarum in Colorado, California, and New 
Mexico. The amicable weevil, Mylabris amicus (Horn), infests the seeds of the screw 


Dre SASS: PA a wish bike 
weevil, Zabrotes pectoralis Sharp. 


bean or tornillo in Texas and New Mexico. The desert weevil, Mylabris uniformis (Lec.) 
(Bruchus desertorum Lec., B. prosopis Lec.), is 2-5 mm. long, pale to dark reddish, 


Fie. 400.—Eggs and exit holes of Mexican bean 
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‘with yellowish or whitish pubescence, and often with darker brown markings on the 


margins of the elytra. It is a common destructive species breeding in the seeds of 
mesquite, screw bean or tornillo, and false indigo im Mexico, Texas, New Mexico, 


. Arizona, and Southern California. The limbate weevil, Mylabris limbatus (Horn), 


is 2.5-3 mm. long and dull gray with eight brown stripes on each elytrum. It infests 
the seeds of teneza (Siderocarpus) and guamuchile (Pithecolobium) in Mexico, Texas, 
New Mexico, Arizona, and Southern California. Mylabris protractus (Horn) is 4 mm. 
long, pale reddish brown, the elytra with lateral black spots. It infests the seeds of 
mesquite in Mexico, Texas, New Mexico, Arizona, and California. The pruinose 
weevil, Mylabris pruininus (Horn), is 2-3 mm. in length, robust, oval, black and usually 
covered with brown, with a gray spot on the pronotum and one on each elytron. The 


Fie. 401.—Larve and pupa of the Mexican bean weevil, Zabrotes pectoralis Sharp. 


adults frequent flowers and feed on pollen. It is a common and often abundant species 
in Texas, New Mexico, Arizona, and California. The larve breed in the seeds of acacia, 
desert ironweed, black locust, cassia, desmanthus, albizzia, red Mexican beans, and 
soybeans. The ratama weevil, Mylabris ulket (Horn), is black with white pubescence, 
the elytra with a broad space on each side black. It breeds in the seeds of ratama 
in Arizona. py 

The wild grape seed weevil, Spermophagus vitis Schaeffer, is 4 mm. long, oval, reddish 
brown, and clothed with pale hair. -It breeds in the seeds of wild grape in Arizona. 


The Mexican bean weevil, Zabrotes pectoralis Sharp (Spermohagus)} 
(Figs. 399, 400, 401), is 1.5-2 mm. long, pale or dark brown or black with 
an interrupted white line across the middle of the wing covers, a median 


1H. O. Essig, Mthly. Bul., Cal. State Dept. Agr. 10, p. 140, 1921. 


488 INSECTS OF WESTERN NORTH AMERICA 


white spot at the posterior of the prothorax, and with two spines at the 
tips of each tibia. The eggs are disc-like and laid on the outside of the 
infested beans and are very conspicuous, particularly on the black and 
red Mexican beans which are often very seriously infested. Apparently 
all varieties of common beans are attacked. The weevil works in stored 
beans as does the common bean weevil and is a very serious pest. It occurs 
in Mexico and Texas and has been received into California in beans from 
the latter State, although it does not appear to be established along the 
Pacific Coast. Control measures are the same as for bean weevil. 


Ruynconoruora ! (Series VII). WrrEvits, SNouT BEETLES, CURCULIOS 
Coleoptera with head prolonged into a beak 
KEY TO FAMILIES 


1. Beak abortive or extremely short and broad; antenne short with large club; tibice 
often with several external teeth; small oval or cylindrical brown or black beetles 2 

Beak well developed; antennze without or with but a small club; tibie without 
external: teeth. 272 is... cae a da alc sha ate aplue Tout eae cone loca ets) ee kolo eee eee ee 3 


2. First tarsal joint as long as others together; head wider than the prothorax; 
eyes rounded sic. Fees au casks peoeime choke p Reem thE Poa eosin rea Platypodide p. 509 

First tarsal joint shorter than the combined length of the others; head narrower 

than the prothorax; eyes oval, emarginate or divided. (Barkbeetles.)...... 
(Ipide) Scolytide p. 510 


3. Antenne usually elbowed with the basal joint greatly elongated; palpi small, 
short, rigid, and nearly always concealed within the mouth; beak often curved 
downwards. (Weevils.) (Including Rhinomaceridez, Rhynchitide, Attelabidz, 
Brysopide, Otiorhynchide, Calandride.)....................5. Curculionidae 

Antenne not elbowed; palpi usually exposed...... Pee rots.) SiS 5 06 4 


4. Prothorax elongate, elytra covering the pygidium, first two ventral abdominal 
segments fused; beak short and broad............. (Anthribide) Platystomide 
Prothorax not elongate, usually trapezoidal; pygidium exposed; ventral abdominal 
segments free; beak very long in the female, sometimes entirely absent in 

the: male. iy ac wwventsl a pletin ess nttvetecuus wnat ais acled «Miche he Ie eee taney eee Brenthide 


CURCULIONIDZ. Curculios, Weevils, Snout Beetles, etc. 

In this family have been grouped all of the common weevils previously 
listed in a number of families which are herein designated as subfamilies, 
following the classification of C. W. Leng in the Catalogue of Coleoptera. 


RHYNCHITINZ (Subfamily). The Toothed Nose Snout Beetles. The rose snout 
beetle or rose curculio, Rhynchites bicolor Fabr. (Merhynchites) (Fig. 402), is 5-6.5 mm. 
in length, robust, black, with the elytra, pronotum, and the posterior portion of the 
head bright red, the beak is as long as the head, the head and prothorax much narrower 
than the elytra. The above form is the typical eastern species. A number of western 
color phases are recognized as follows:? wickhami Ckll. has only the elytra and pro- 
notum red and ranges in New Mexico, Colorado, Wyoming, Montana, Idaho, Utah, 


1J. L. Leconte and Geo. H. Horn, “Rhynchophora of America, North of Mexico.” 
Proc. Am. Philos. Soc., 15, p. 1, 1876. 

W. D. Pierce, “ Miscellaneous Attelabide.” Proc. U. S. Nat. Mus., 45, p. 365, 1913; 
“Studies in N. A. Weevils.” Proc. U. S. Nat. Mus. , 57, p. 325, 1910. 

W.S. Blatchley and C. W. Leng, Rhynchophora or Weevils of N. E. America. Nature 
Pub. Co., Indianapolis, 1916. (Complete Bibliography.) 

2W. D. Pierce, Proc. U. S. Nat. Mus., 45, p. 370, 1918. 
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| Arizona, California, Nevada, Oregon, Washington, and British Columbia; cockerelli 
Pierce is all red excepting the venter of the meso- and metathorax and abdomen which 
are black; it is recorded in Utah, Idaho, and California; piceus Pierce is entirely black 
with a greenish lustre and occurs in Oregon; viridilustrans Pierce is black with a blue- 
green lustre and occurs in Arizona. All forms feed on wild and cultivated roses. The 
adults drill small round holes deep into the buds and hips for feeding and egg-laying. 
When the petals unfold they are completely perforated with numerous small holes. 
Eggs are usually laid in the hip or ovary and the small white larve feed in the seed pods. 
Pupation and hibernation octur in the soil. The flowers of blackberry and raspberry 
are also often seriously injured by the adults. The species occurs throughout the entire 
west and normally breeds in thimbleberry and wild roses. Some very good results in 
control were obtained by the writer in dusting infested roses with 5 per cent nicodust. FR. 


Fic. 402.—The rose snout beetle, Rhynchites bicolor Fabr., and punctures in rose buds. 


@neus Boh. is 5-6.5 mm. long, wholly black with a faint bronze tinge, or with dull brown- 
ish yellow elytra. It feeds on artichoke, wild sunflower, and psoralea in the east, and 
is recorded in New Mexico and Oregon in the west. It is easily confused with the dark 
form of the preceding species. R. @ratoides Fall is 2-2.5 mm. long, brassy black be- 
neath and coppery. above and is characterized by a longitudinal median impressed line 
on the first three ventral segments of the male. It occurs on wild buckwheat in Southern 
California. FR. cyanellus Lec. is 2.4-2.7 mm. long, black, with the dorsum metallic 
bluish green. It feeds on willow throughout the east, ranging west into Colorado. R. 
eximius Lec. feeds on Thelesperma gracile Gray in Colorado and Arizona. R. mexicanus 
-Gyllenhal feeds on Hucillia sp. in New Mexico and Mexico. R. naso Casey is a very 
small blue-black species which occurs on California juniper in California. 

The live oak weevil, Deporaus glastinus Lec., is 3-4 mm. in length, metallic dark 
blue-green, thickly clothed with short stiff black hairs, and of much the same shape 
as the preceding species. It is often abundant on live oaks and also attacks plums. It 
is recorded in Colorado, Arizona, California, and Washington. 
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APIONINZ ! (Subfamily). The Apion Weevils. The deer weed apion, Apion poro- 
sicolle Gemm. (A. cribicolle Lec., A. brevicolle Smith), is 2-2.5 mm. long, robust, and black 
with a bronze lustre. It feeds on deer weed, wild buckwheat, and has been taken on 
olive trees. The range includes California, Oregon, and Utah. The lupine weevil, 
Apion proclive Lec., is 2-2.6 mm. long, black with or without a brassy lustre, and pubes- 
cent. It breeds .in the pods of tree and other lupines and is common in New Mexico, 
Colorado, Wyoming, Utah, California, and Oregon. A. sordidwm Smith is 1.5-2.2 
mm. long, black, and breeds in cecidomyid galls on artemisia in California, and galls 
on the stems of hymenoclea in Arizona. It also occurs in Utah. 


Fie. 403,—The adaleres, Adaleres ovipennis Casey, and mass of eggs laid in confinement. 


OTIORHYNCHINZ (Subfamily). The Scarred Snout Weevils. The white bud 
weevil, Hupagoderes geminatus Horn, measures 7-12 mm., is entirely covered with white 
scales, and has three brown longitudinal lines on the pronotum and three on each 
elytron. The abdomen is large and rounded. It is a desert species in Nevada and 
California, and normally feeds on sage brush but also severely injures developing buds 
of fruit trees in the early spring on the east foothills of the Sierras. HE. mortivallis Fall 
is similar in appearance and habits and is recorded from Southern California. 

The adaleres, Adaleres ovipennis Casey (Fig. 403), is 10-15 mm. in length, brown with 
a scattering of gray scales on the dorsum, and wingless. The eggs are cylindrical, 
somewhat bent in the middle, and shining white. In captivity, they have been ob- 


1J. B. Smith, “Syn. Apionine of N. A.” Trans. Am. Ent. Soc., 11, 1884, p. 41. 

H. C. Fall, ““Rev. of the Species of Apion of America North of Mexico.” Trans. Am. 
Ent. Soc., 25, p. 105, 1898. ‘‘New North American Species of Apion.” Jour. N. Y. Ent. 
Soc., 26, p. 218, 1918. 
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served to be laid in a mass on a leaf. The normal hosts are live oak and ceanothus but 
the adults are often very destructive to foothill orchards by destroying the buds in 
the early spring and the leaves during the early summer. Almond trees have been so 
injured in San Luis Obispo County and prune trees, in Lake County, California. The 
scrub oak weevil, Polydrusus ochreus (Fall) (Cyphomimus), is 3.6 mm. long, and reddish 
brown in color. It is common and often abundant on scrub oak in New Mexico. 

Members of the genus Scythropus are medium-sized, slender, somewhat cylindrical 
species, usually with a metallic lustre and variable in color. They occur in the moun- 
tains and feed on pine needles producing saw-tooth edges. The elegant pine weevil, 
S. elegans (Couper), is 5-7 mm. long, metallic bright green, brass, bronze, or com- 
binations of these colors, and often gold, brass, or bronze with a green humeral stripe. 
It is a boreal species ranging in the northern part of North America and common in 
the higher altitudes of Montana, Washington, California, and probably other Western 
States. S. albidus Fall is entirely of an ashy white color with a faint greenish lustre, 
and oceurs in Northern California, Oregon, and Idaho. S. californicus Horn is mottled 
black with reddish legs. It is recorded in New Mexico, Arizona, California, Nevada, 
Oregon, Washington, and British Columbia. SS. ferrugineus Casey is mottled rusty 
red throughout and occurs in California and Oregon. 8S. miscix Fall is black with 
legs black in the males and reddish in the females. It is known in California, Wash- 
ington, and Montana. 

The imbricated snout beetle; Epicerus imbricatus Say, is 12 mm. long, and brownish 
gray with two pale zigzag lines across the elytra. It feeds on a large number of plants, 
being injurious to apple, blackberry, cabbage, cherry, clover, corn, cucumber, goose- 
berry, grasses, muskmelon, onion, peas, potatoes, raspberry, squash, sugar beets, 
watermelon, and weeds. It occurs throughout much of the United States and extends 
west into New Mexico, Arizona, Colorado, and Utah. 


Fuller’s rose weevil, Pantomorus godmani (Crotch) 1 (Aramigus fullert 
Horn) ? (Fig. 404), is 7-9 mm. in length, nearly uniform pale brown, faintly 
pruinose, and with a white oblique stripe on each side of the elytra; wing- 
less; the rostrum short and broad. The eggs are ovoid or elliptical, pale 
yellow, smooth, about 1 mm. long, and laid in irregular rows in masses of 
from 10 to 60 in the cracks, under the bark of trees or near the bases of 
smaller plants, or on the ground near the host in the spring of the year. 
The larve are white, legless grubs 5 mm. long and live on the roots of plants 
in the soil. Pupation occurs in a small cell in the ground. The adults 
hibernate and appear often in large numbers in the spring and feed on a 
variety of plants including abutilon, acacia, achyrantes, alfalfa, apple, 
apricot, azalea, common and lima beans, begonia, blackberry, camellia, 
cannas, cape jasmine, carnations, cissus, citron, chrysanthemum, currant, 
deutzia, dreeczena, feijoa, fuchsia, gardenia, geraniums, golden glow, grape- 
fruit, hibiscus, leadwort, lilies, lemon, oaks, orange, palms, peach, pear, 
pentstemon, persimmon, plum, plumbago, prune, primrose, potato vine, 
raspberry, roses, scabiosa, strawberry, sugar cane, tangerine, and vinca, 
while the larvee feed chiefly on the roots of blackberries, loganberries, 
raspberries, roses, and strawberries. The adults are thought to spread 
citrus blast in the orange groves of northern California. The species 
ranges throughout much of North America, and is very common in Cali- 
fornia and is also recorded in Montana in the west. As the adults cannot 
fly they can be kept from ascending shrubs and trees by means of a cotton, 
tin, or tanglefoot band, providing the branches are pruned so as not to 
touch the ground. Arsenate of lead, two pounds of the powder to 50 gal- 
lons of water, is recommended when the bands cannot be used. 


1G. C. Champion, Entom, Mthly. Mag., 58, p. 161, 1922. 
a Bae orNs Bul. 44, Bur. Fea; U.S. Dept. Agr., p. 46, 1904. 
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The strawberry root weevil, Brachyrhinus ovatus (Linn.) (Otiorhynchus),? 
measures 4-6 mm., is shining black with reddish brown antenne and legs, 
the surface coarsely punctate and somewhat hairy, and the elytra finely 
striate. The adults are wingless and hibernate in the crowns of the straw- 
berry plants or under leaves and refuse in the fields. They appear in June 


Fie. 404.—Fuller’s rose weevil, Pantomorus godmani (Crotch), and work of adults 
on lemon leaves. 


and lay about 50 eggs each. Egg laying requires from 4 to 15 days and is 
usually completed by the last of August. The weevils feed at night on 
the leaves and fruit of the strawberry, raspberry, grape, apple, peach, 
and so forth, but are not nearly as injurious as the larve. There are two 
migrations, the first during the egg-laying period from the last of June to 


1. P. Venables, Proc. Ent. Soc. B. C., p. 11, 1912. 

H. F. Wilson, First Bien. Crop Pest and Hort. Rept. 1911-1912. Ore. Agr. Exp. Sta., 
pp. 80, 122, 1913. ; 

R. C. Treherne, Bul. 18, 2d ser., Div. Ent. Dom. Canada Dept. Agr. 1914. (Complete.) 
Proc. Ent. Soc. B. C. No. 4, p. 19, 1914. ; 

A. L. Melander and M. A. Yothers, Bul. 136, Wash. Agr. Exp. Sta. 1917. 
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‘the first of September and the second in the fall, possibly for hibernation. 
The small white larve live in the soil to a depth of 8 inches below the sur- 
face and feed on the roots of the plants. They are most destructive in the 
spring when nearly full grown for then they attack and often sever the 
main roots, although they normally feed on the epidermis in a spiral man- 
ner. Maturity is reached in seven months, pupation occurring in May and 


June. 


roots and the tips of the larger roots. 
so that both larve and adults hibernate. 


The young larve appearing in the fall feed chiefly on the smaller 


They pass the winter in the soil 
The larve attack the roots of 


wild and cultivated strawberries, clover, dock, grasses, potentilla or five 
finger, rhubarb, timothy, and young nursery stock of Douglas fir, maple, 


juniper, and pines. This insect is the 
most serious pest to strawberries in 
the northwest, particularly in British 
Columbia, Washington, Idaho, and 
Oregon, and occurs also in Wyoming, 
New Mexico, and various States in 
the east as well as in Europe. It 
goes under a number of common 
names such as the strawberry root 
girdler, the pitchy-legged otiorhyn- 
chus, the sleepy weevil, and grave- 
yard bug. Control measures are 
summarized as follows: 


(1) grow strong varieties of strawberries, 

(2) allow poultry to run in the patches 
after harvest, 

(8) trap adults under piles of straw, 
boards, or on sticky shields, 

(4) spray with arsenate of lead, two 
pounds of the powder to 100 gal- 
lons of water, as soon as the first 
crop is harvested and while the 
weevils are abundant, 4 

(5) clean up and burn old leaves and 
refuse in the fields, 

(6) plow in the fall, 

(7) renew plants the middle of the second 
summer, using one-year crops in- 
stead of two. 


The black vine weevil or cycla- 
men borer, Brachyrhinus sulcatus 


(Fabr.) (Otiorhynchus) (Fig. 405), is - 


8.5 mm. in length, oblong, brownish 
black, pronotum densely tuberculate, 
elytra coarsely punctured and striate 


and with scattering yellow or golden scales. 


, | 


Ne. 405.—The inch vine weevil, Brachyrhi- 


. nus sulcatus (Fabr.). . (Drawing by G. F. 
Mozenette.) 


The adults are nocturnal and 


feed on maidenhair ferns, rhododendron, and many other plants. The white 
legless larvee are 10 mm. long when mature. They live in the soil and feed 
on the roots of ampelopsis, blackberries, cranberries, cyclamen, gloxinia, 
- primroses, raspberries, spirzea, strawberries, tuberous begonias, and wistaria. 
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The species is not nearly as injurious to strawberries as the preceding one. 
A. L. Melander reports it to be a serious pest to cranberries in the bogs of 
southwestern Washington.! It is a European species now distributed in 
many parts of North America and known to occur in California, Oregon, 
Washington, and British Columbia in the west. 

The rough strawberry weevil, Brachyrhinus rugtfrons (Gyll.) (Otvorhyn- 
chus), is very much like the preceding species, but is smaller and more 
rounded posteriorly. It is injurious to the roots and crowns of strawberries 
in British Columbia, Washington and Oregon, but little is known concerning 
its exact status as an economic insect. A single infestation in Alameda 
County, California, is believed to have been exterminated in 1920. It 
appears to be most serious in older plantings. Blackberries and raspberries 
are also attacked. It is a European and Asiatic species first introduced 
into the eastern part of North America. 


The obscure root weevil, Sciopithes obscurus Horn, is a small grayish brown species 
5-7 mm. long with a dark, white bordered irregular lme marking off the dorsum of the 
elytra; the margins and apex thus separated are paler. The adults are common in 
alfalfa fields and the larves have been taken on the roots of strawberries by H. 8. Smith 
in California. The adults feed on the leaves of the strawberries and have been observed 
to be injurious to the opening buds and new foliage of fruit trees in Oregon by H. F. 
Wilson. The weevil occurs in California, Oregon, Washington, and British Columbia. 

The artemisia weevil, Cercopeus artemisie Pierce, is 3-3.5 mm. long, black, and 
covered with white or yellowish scales intermixed with short stiff hairs. It normally 
feeds on artemisia but also attacks buds and foliage of apple, cherry, and other fruit 
trees in Oregon, Montana, and British Columbia. 

The apricot leaf weevil, Paraptochus sellatus (Boh.) (P. californicus Seidl.), is 3.5-5 
mm. long, uniformly dark brown with two faint white oblique lines on the sides of the 
elytra, which are punctured, striate, and clothed with short stiff black and white hairs. 
The adults often appear in great numbers in the spring and feed on the buds and leaves 
of apple, apricot, prune, and other fruit trees in California and Oregon and range into 
British Columbia. 

The small gray leaf weevil, Thricolepis inornata Horn, is 3-5 mm. in length, the body 
dark, but almost entirely covered with white scales except the dorsum which is mottled 
black and gray. The antenne and legs are rufous and the body is clothed with short 
stiff dark hairs. The normal food of the adults appears to be various live and deciduous 
oaks, but they have been taken from alfalfa, clover, almond, peach, plum, and prune. The 
buds of the fruit trees are often seriously injured in the spring. The species is known 
in New Mexico, Colorado, Arizona, Utah, California, Oregon, and Washington. Geo- 
derces incomptus Horn is 5-7 mm. long, a robust, blackish species taken on strawberries 
in Washington in 1923 by M. J. Forsell. It also occurs in British Columbia and ranges 
south to San Francisco, California. 


CURCULIONIN (Subfamily).? Curculios. The clover root curculio, 
Sitona hispidulus (Fabr.) (Sitones),? measures 8-5 mm., is shining black, 
densely clothed above with coppery and grayish scales giving a grizzly 
color, and beset with short, rigid grayish hairs. The adults emerge from 
hibernation in May and June and deposit the eggs on the undersides of 
the leaves of clover, alfalfa, blue grass, and other wild grasses. They feed 
on the leaves, particularly on the margins. The young white legless grubs 


1 Insect Pest Survey Bul., Bur. Ent. U.S. Dept. Agr. 2, No. 6, p. 209, 1922. 

2Wm. G. Dietz, “Revision of ve Genera and Species of Ceutorhynchini of N. A.” 
Trans. Am. Ent. Soc., 23, p, 388, 189 

W. D. Pierce, Proc. Ent. Soc. Wash., 21, p. 21, 1919. 

3V.L. Wildermuth, Bul. 85, pt. 3, Bur. Ent. U. 8. Dept. Agr. 1910. 

F. M, Webster, Farmers’ Bul. 649, U. S. Dept. Agr. 1915. 
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feed on the small tender roots and the mature larve eat large holes and 
grooves in the larger roots. A complete life cycle requires about 40 days 
and there are two broods annually. Crop rotation is the best means of 
control. This weevil occurs in Europe, Siberia, and many parts of North . 
America, being known in British Columbia, Washington, Idaho, Oregon, 
Colorado, Utah, and California in the west. In Idaho it is often mistaken 
for the alfalfa weevil from which it may be distinguished by the smaller 
size and the broader snout. E. C. Van Dyke first reported it on white 
clover in California in 1917.1 

The clover leaf weevil, Hypera punctata (Fabr.)? (Fig. 406), is 5-10 mm. 
long, oval, robust, black or dark brown, with venter, sides, and longitu- 
dinal dorsal stripes whitish, gray, or yellowish. The body is hairy and the 
surface has a metallic lustre. The small oval eggs are slightly over 1 mm. 


Fic. 406.—The clover leaf weevil, Hypera punctata (Fabr.). 


long and hexagonally sculptured, first yellow, turning orange, and finally 
black. . Oviposition occurs in September and October. The eggs are in- 
serted in punctures in the stems, each female depositing from 200 to 300. 
Most of them hatch very quickly, but some remain until spring. The 
mature larve are 8-14 mm. long, legless, rough, dark green, head and 
anal segment dark brown, a dorsal longitudinal white line running the 
full length of the body, and dark brown or blackish lines below the spiracles 
on the sides. They pass the winter in an immature condition in the soil. 
During the night they ascend the plants and feed on the leaves and young 
tender stems of white and red clover, alfalfa, beans, and so forth, and are 
1 Mthly. Bul., Cal. State Dept. Agr. 6, p. 248, 1917. 


2h. G. Titus, Ann. Ent. Soc. Am., 4, p. 396, 1912. 
D. G. Tower and F. A. Fenton, Bul. 922, Prof. Paper, U. S. Dept. Agr. 1920. 
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often quite destructive. Pupation occurs in net-like tubes or cocoons 
made up of threads of a brown viscous material which, according to F. 
Knab,! comes from the Malpighian tubes through the anus from whence 
. they are drawn with the mouth parts. They may also spin from a labial 
spinneret. The cocoons are oval, 9-10 mm. long, and occur in the soil or 
among the dead leaves and stems about the crowns of the plants. Pupa- 
tion requires from 2 to 3 weeks and the adults emerge from early May to 
the middle of July. They also feed at night but may be readily swept from 
infested alfalfa and clover during the day. These pests may completely 
strip the plants of their leaves. Timothy and Jerusalem artichoke are 
also eaten by the adults. There is but one brood a year. This weevil is 
of European or Siberian origin and occurs in many parts of boreal North 
America, and is recorded in the west in Idaho, British Columbia, Washing- 
ton, Oregon, and California. The fungus, Entomophthora spherosperma Fres. 
(Empusa), kills pups and adults and plays an important part in keeping the 
weevil in check. The hymenopterous parasite, Bathyplectes exiguus Gra- 
venhorst,” occur in the east. For control see the alfalfa weevil. 

The lesser clover leaf weevil, Phytonomus nigrirostris (Fabr.) (Hypera).* 
is 3.5-4.5 mm. in length considerably smaller than the preceding species, 
and reddish brown to black, clothed with greenish, gray, or yellowish short 
stiff hairs. Western adults are usually green with black snout; brown 
head and legs, and two pale stripes on the pronotum. The eggs are oval, 
greenish, reticulate, inserted beneath the epidermis of the leaf sheath 
or unfolding leaves, and hatch in about a week. The larve are pale yellow- 
ish green with a pale dorsal stripe and greatly resemble those of the alfalfa 
weevil. They feed chiefly on the tender leaf and flower buds beneath the 
sheath or at the bases of the flower heads where they destroy the florets. 
Maturity is reached in 17 to 20 days, pupation taking place in an oval 
net cocoon usually in the flowers. The adults emerge in a week, hibernate, 
and appear as soon as the new plants start in the spring. There is a single 
generation. The weevil attacks red and white clovers and is a European 
species now well distributed throughout North America. It is becoming 
quite common in the Northwestern States of Montana, Oregon, Washington, 
and in British Columbia. The fungus, Hntomophthora spherosperma 
Fres. (Empusa), kills the pup. 

The alfalfa weevil, Phytonomus posticus (Gyllenhal)* (Hypera variabilis 
Hbst.) (Fig. 407), is the most destructive pest of alfalfa and clover in the 
Western States. The adults are 3-5 mm. x 1-2.4mm., pale to dark brown or 


1 Proc. Ent. Soc. Wash., 17, p. 155, 1915. 

2L. P. Rockwood, Can. Ent., 52, p. 39, 1920. 

3, M. Webster, Bul. 85, pt. 1, Bur. Ent. U.S. Dept. Agr. 1909. 

oe Renee “Hypera nigrirostris Fab. in the Pacific Northwest.”” Can. Ent., 52, 
p. 38, 1920. 

4H. G. Titus, Bul. 110, Utah Agr. Exp. Sta. 1910. Ann. Ent. Soc. Am., 4, p. 452, 
1911. Circ. 10, Utah Agr. Exp. Sta. 1913. 

A. J. Cook, “An Alarming Menace.” Mthly. Bul., Cal. Hort. Com., 1, p. 19, 1911. 

F. M. Webster, Bul. 112, Bur. Ent. U. 8. Dept. Agr. 1912. (Complete.) 
ay H. Parks, Extens. Bul. 7, Idaho Agr. Exp. Sta. 1913. Jour. Econ. Ent., 7, p. 418, 

G. I. Reeves, P. B. Mills, T. R. Chamberlin, S. J. Snow, and L. J. Bower. Farmers’ 
Bul. 741, U.S. Dept. Agr. 1916. 

H. R. Hagan, Circ. 31, Utah Agr. Exp. Sta. 1918. 
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black, the antenne and legs paler, usually with a conspicuous dark longi- 
tudinal stripe on the dorsum which converges to a point before reaching 
the apex of the elytra, and with darker spots on the elytra. The dispers- 
ing summer flight occurs late in the season after which the adults hibernate , 
in the fields under grasses or rubbish or in the crowns of the alfalfa plants. 
They emerge in the spring and begin the spring flight in search of food. 
The two flights very greatly increase the spread and distribution and may 
cover 20 to 60 or more miles in a year. The small oval, shiny yellow eggs 
are inserted into the stems or laid on the buds and leaves in the spring. The 
females may place as many as 40 eggs in a single puncture and each may 
lay from 600 to 800 eggs. Serious damage is often due to the many egg 
punctures in the stems of the alfalfa. Egg laying is completed in a few 
days in warm weather and the eggs hatch in about ten days. The 
young larve are green with black heads and a pale “ 
dorsal stripe. They have no true legs and live in a 
slightly curled position. When mature they are ap- 
proximately 8 mm. long. The young larve usually 
feed in the developing leaf buds, eating the tips and 
stopping growth, but as they develop they gradually 
feed on ‘the leaves, often completely stripping the 
_plants. They become full grown in 50-60 days, drop 
to the ground, and among the leaves spin a frail oval 
lace-like cocoon in which pupation occurs and from 
which the adults emerge in 10-14 days. There is but 
one generation annually. The weevil is of European { 
origin and first appeared near Salt Lake, Utah, in the ,, 497—-The alfalfa 
spring of 1904. From this point it quickly spread into weevil, Phytonomus 
southern Idaho, southwestern Wyoming, and western _—posticus_(Gyllenhal). 
Colorado. It appeared in Oregon and Nevada in ae ee U.S. 
1920 and in Sierra County on the eastern side of eptrer:) 
the Sierras in California in 1923. It has since spread to adjacent coun- 
ties in California. The western spread has probably been by automobile 
traffic. Further introduction into many of the other Western States is 
being guarded by quarantine inspection on all highways leading into the 
States from infested areas and by a complete quarantine on certain com- 
modities likely to carry the weevil. Alfalfa appears to be the preferred 
host, but beans, clover, melilotus, fenugreek, locoweeds, black locust, 
peas, vetch, and other legumes are attacked. The use of native and in- 
troduced natural enemies is proving effective in many localities. The 
fungus, Beawveria globulifera (Speg.) (Sporotrichum), kills many of the 
larvee, pup, and adults in the spring. 

Among the methods of artificial control in alfalfa fields are: 


(1) disking to hasten development of the first crop which is most damaged, 

(2) harvesting the first crop as early as possible, 

(8) dragging with brush or wire drag after cutting and while the fields are dry, to 
destroy the larve and pupz by crushing or by the creation of a fine dust mulch, 

(4) irrigating to hasten development of the next crop, 

(5) spraying. is cutting in the early spring or after cutting the first crop, with one 
pound of Paris green or two pounds of dry powdered arsenate of lead to 100 

gallons of water, 
(6) ibexting to other crops every four or five years. 
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The dock weevil, Phytonomus quadricollis Lec., is 4 mm. long, dark brown or black, 
clothed with small rounded, dull yellow or gray scales, and with red legs. It feeds 
on dock in Colorado. The knotweed leaf weevil, Phytonomus comptus Say, is 3.3-5 mm. 
in length, elongate, flattened, rich brown to reddish black, with the legs and an- 
_ tenn reddish. The larve and adults feed on the leaves of knotweed. The former 
pupate in cocoons on the upper sides of the leaves which are rolled for protection 
and concealment. The species occurs in the east, and’ in Colorado, Oregon, and 
Washington in the west. Hyperodes hyperodes (Dietz) (Macrops)' is 4.5-6 mm. long, 
rather slender, black, covered with grayish brown and dark brown scales intermixed 
with short hairs. In June, 1923, F. H. Wymore found the adults doing considerable 
damage by boring into the stems of young tomato plants and onions near Stockton, 
California. 

Members of the large genus Pissodes? are rather small, reddish brown or black, 
sometimes spotted, weevils with widely separated rounded eyes, slender cylindrical 
beak as long or longer than the thorax, and longer, smoother, and more slender in the 
female than in the male, the elytra striate, punctured, and wider at the base than the 
prothorax. The males have eight and the females seven visible abdominal segments. 
The larvee are wood borers; those of some species pupate in a cell lined with masticated 
excelsior-like bits of wood, and are called ‘‘chip-cocoons.’”” Many are serious pests 
to forest trees. Barber’s fir weevil, Pissodes barbert Hopkins, is 5-5.5 mm. long and 
clothed with white or yellowish brown scales. The larve breed in Sitka or tideland 
spruce in Northern California, Oregon, and Washington. Burke’s weevil, P. burkei 
Hopk., is 6-7.7 mm. long, grayish, with a large distinct white spot on the posterior 
dorsum of each elytron. The larve mine the thick bark of normal and dying alpine 
or balsam fir in New Mexico, Arizona, Colorado, and Utah. The California pine weevil, 
P. californicus Hopk., is 5-7 mm. long, and causes deep scars in the thick bark of nor- 
mal yellow pine in the high Sierras of California including the Yosemite Valley. The 
ribbed pine weevil, P. costatus Mann., is 5.5-7 mm. in length, dark brown to black 
often abundant in the thick bark of dying and felled Sitka and other spruce trees and 
stumps in Colorado, California, Oregon, Washington, British Columbia, and Alaska. The 
Engelmann spruce weevil, P. engelmanni Hopk., is 5-5.3 mm. long, light to dark brown, 
and is often injurious to the tops and terminals of young trees of Engelmann spruce 
in the high mountains of Mexico, New Mexico, Arizona, Colorado, Wyoming, Utah, 
Montana, Idaho, and British Columbia. The Douglas fir weevil, P. fasciatus Lec., 
is 5-8.3 mm. long and reddish to brown or black. It mines the thick bark of normal, 
dying, dead, and felled trees and stumps of Douglas fir in Oregon, Washington, and 
British Columbia. The lodgepole pine weevil, P. murrayane Hopk., is 4-6 mm. long 
and very dark brown with a small posterior elytral spot. It mines the thin bark and 
the bases of small trees, above and below ground, of lodgepole pine in the moun- 
ns of Colorado, Utah, Wyoming, Montana, Idaho, and Eastern Washington and 

regon. 

The Monterey pine weevil, P. radiate Hopk., is 5-7.4 mm. long, and is separated from 
all others by the acute posterior angles of the pronotum. It mines the stems, tops 
and bases of young trees, above and below ground, and the thick bark of standing an 
felled trees and stumps of Monterey pine and other pines along the coast of California 
north into British Columbia. Ornamental pines in the Golden Gate Park, San Fran- 
cisco, California, have also become infested by this pest. The white pine weevil, P. 
strobi Peck, is 4.5-6 mm. in length, dark to light brown with small white spots on the 
pronotum, and two nearly continuous white bands and white spots on the elytra. It 
is a very common and serious pest to the terminal shoots of white, pitch, and Labrador 
pines, and also infests red and Norway spruces east of the Rocky Mountains. It ranges 
west into the high mountains of New Mexico. The Sitka spruce weevil, P. sitchensis 
Hopk., is very similar to the preceding one and is very injurious to the tops and ter- 
minals of saplings and small trees of the Sitka spruce along the coast in Oregon, Wash- 
ington, British Columbia, and Alaska. The terminal pine weevil, P. terminalis Hop- 
ping,? is 5.5-6.3 mm. long and yellow-brown in color. It attacks the terminals of large, 
perfectly healthy trees of lodgepole pine. The larve work in the pith and often kill the 
terminals to the first whorl. It is a serious pest and often devastates large areas in the 


1W. G. Dietz, “Species of Macrops of N. A.” Trans. Am. Ent. Soc., 17, p. 28, 1889. 
2 A. D. Hopkins, ‘Contrib. towards a Mon. of Bark-weevils of the Genus Pissodes.” 
Bul. 20, pt. 1, Tech. Ser. Bur. Ent. U. S. Dept. Agr. 1911. 
% Ralph Hopping, Can. Ent., 52, p. 1383, 1920. 
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_ higher mountains of California. The larve are heavily parasitized. Adults hibernate in 
the larval galleries. Webb’s pine weevil, P. webbi Hopk., is 4.8-6.8 mm. long and dark 
reddish brown to nearly black. It attacks the stems of young lodgepole pine above and 
below the ground, and the bark of normal and dying, standing and felled trees of lodge- 
pole, yellow, and other pines in Mexico, Texas, New Mexico, and Arizona. The Yosemite 
pine weevil, P. yosemite Hopk., is 5-7 mm. long and reddish brown in color. It mines the 
thick bark of normal, injured, dying, dead, and felled trees and stumps, and also the 
bases and stems of young saplings of sugar, white, and yellow pines in the high moun- 
tains of California, Oregon, Washington, and British Columbia. 

The avocado seed weevil, Heilipus lawri Boheman (Hilipus),'is 14-15 mm. in length, 
reddish, with a broken median and a continuous posterior white transverse band on 
the elytra. The larve breed in the seeds of the avocado and have been frequently 
taken in quarantine at California ports in shipments of avocados from Central America 
and Mexico where the weevil is common. Adults have also been taken from avocado 
nursery plantings in the State, but have never been found in the bearing orchards. 

The lupine seed weevils, Tychius lineellus Lec., T. prolixus Casey, and 7’. semisquamo- 
sus Lec., are very small, oval, robust species 2-4 mm. long, black, clothed with gray 
and brown scales,which breed in the seed pods of lupines where the small white legless 
larve are often to be found feeding on the developing seeds. They all occur in Cali- 
fornia and the second one also in Nevada. 


The bronze apple tree weevil, Magdalis* wnescens Lec.,* is 4-6 mm., 
long, metallic bronzy black, rather slender, with the elytra distinctly stri- 
ate, and a long cylindrical snout. The adults emerge from hibernation 
in the spring and feed to some extent on deciduous native plants and fruit 
trees. The eggs are laid in punctures in injured, sunburned, or dead bark, 
and the larve mine under the bark and into the wood of injured, dying 
and dead trees, limbs, prunings, and stumps. They commonly breed in 
wounds or dead areas of healthy trees, and may be injurious to apple, 
cherry, hawthorn, and prune trees. Alder is an important native host. 
The weevil occurs in Montana, Washington, British Columbia, Alaska, 
Oregon, and California. The destruction of dead prunings and the care- 
ful painting or waxing of wounds largely eliminates infestations. 


The black fruit tree weevil, Magdalis gracilis Lec. (Fig. 408), is 3-6 mm. long, dull 
or shining black, the dorsum coarsely punctured, and the elytra deeply striate. The 
adults appear in the early spring and eat small holes in the buds, flowers, leaves, and 
young fruit of almond, apple, apricot, peach, pear, plum, prune, and other fruit trees 
in California. The larve breed in dead wood and have been reared in great numbers 
by the writer from dead apricot, cherry, and prune which had been cut and piled for 
wood. The emerging adults almost completely defoliated trees in the vicinity of this 
woodpile. Willow, California Christmas berry, and other native rosaceous plants are 
the normal hosts.. The range includes New Mexico, Nevada, and California. Magdalis 
alutacea Lec. is black, and alutaceous with a silver lustre. It feeds on Engelmann spruce 
in the high mountains of Colorado, New Mexico, California, Oregon, and the Northern 
States, and Canada. M. cuneiformis Horn has the head and prothorax black and the 
elytra dark blue. It feeds on the needles of yellow and other pines in the mountains of 
New Mexico, Colorado, Montana, California, and Washington. M. gentilis Lec. is 4 
mm. long, bluish black, and feeds on Jeffrey and other pines in the Lake Tahoe region of 
Nevada and California. M. lecontei Horn is brilliant greenish violet or black and is 
common on the needles of yellow and sugar pines in July in the mountains of New 
Mexico, Arizona, Colorado, California, and Oregon. There are three distinct color 
varieties: swperba Fall is green to blue-violet, and occurs in Arizona; tenebrosa Fall is 
entirely black, and is found in Colorado, New Mexico, and California; tinctipennis Fall 
is black with dark blue elytra inhabiting New Mexico and Arizona. M. proxima Fall is 


-. 1H. S. Barber, Proc. Ent. Soc. Wash., 14, p. 181, 1912; 21, p. 54, 1919. 

2H. C. Fall, Rev. of the Species of Magdalis,” etc. Trans. Am. Ent. Soc., 39, p. 23, 
1913. 

3G. F. Mozenette, Jour. Econ. Ent., 12, p. 426, 1919. 
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3.6-4.5 mm. long, black, and occurs on Monterey and other pines in California and 
Oregon. 

The nut and acorn weevils belonging to the genus Balaninus! are medium-sized, 
black, yellowish, or brown, somewhat slender or robust weevils, with long legs and 
conspicuously long, slender, curved or nearly straight beak which varies in length from 
nearly as long as to much longer than the body. They breed in the meat of nuts and 
acorns. The adults appear in July through September and drill holes with the beak 
through the husk and shell of the nuts. Several eggs may be inserted through a single 
hole in the shell into the meat by means of the ovipositor. The larve normally mature 
when the nuts begin to fall, and enter the ground where the winter is spent. Stragglers 
remain in the nuts all winter and enter the soil in the spring. Pupation does not occur 
until summer and the adults begin to appear in July. Serious damage is often occasioned 
by their attacks and from 20 to 75 per cent of the crop ruined. 


tie 


Fic. 408.—The black fruit tree weevil, Magdalis gracilis Lec., and work on almond leaves. 


The hickory nut or pecan weevil, Balaninus carye Horn, is 7-9 mm. long, brownish, 
and sparsely clothed with yellowish and whitish hairs. The beak of the female is much 
longer than the body, that of the male shorter. The species is a serious pest to hickory 
nuts and pecans in the States east of the Rocky Mountains, and ranges west into the 
eastern part of Colorado. The chestnut weevil, B. rectus Say, is 8.5-9 mm. in length, 
brownish, clothed with pale brown scales, and with yellow or orange spots on the elytra. 
The beak of the female is longer than the body, straight with a slight curve near the 
tip, and shorter in the male and curved throughout. It breeds in chestnuts and acorns, 
preferring the biennial fruiting oaks. It is a common eastern species, ranging west into 
Arizona. The mottled acorn weevil, B. nasicus Say, is 5-7.5 mm. long, robust, dark 
chestnut brown, clothed with dark brown and yellow scales forming a broad stripe 


1Geo. H. Horn, “Syn. of N. A. Balaninus.” Proc. Am. Phil. Soc., 18, p. 458, 1873. 
F. Blanchard, “Table of Balaninus.” Bul. Brooklyn Ent. Soc., 7, p. 107, 1884. 
er L. Casey, Ann. N. Y. Acad. Sci., 9, p.655, 1897; “ Balaninz,” Can. Ent., 42, p. 114, 
F. H. Chittenden, “New Species of Balaninus,” ete. Proc. Ent. Soc. Wash., 10, p. 
19, 1908. ‘The Nut Weevils.” Ctrc. 99, Bur. Ent. U. S. Dept. Agr. 1908. 
F. E. Brooks, Snout Beetles That Injure Nuts. Bul. 128, W. Va. Agr. Exp. Sta. 1910. 
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on each side. of the prothorax and transverse bands on the elytra, The beak is longer 
than the body in the female, shorter in the male, and evenly curved in both sexes. 
It breeds in acorns and is common in. the east, ranging west into New Mexico and 
Arizona. The grizzly acorn weevil, B. q-grisee Chittenden, is 6-7 mm. long, brownish; 
the rostrum, antennz, and legs reddish; the dorsum yellowish brown, and hairy; the 
elytra with variable transverse gray bands. The beak of the female is 3/; and of the 
male less than 4% the length of the body and curved. It breeds in the acorns of the 
griseous oak in Arizona. The California acorn weevil, B. wniformis Lec. (B. occidentis 
Casey), is 5.5-6.5 mm. long, clothed 
with yellowish brown scales, the elytra 
with darker spots. It breeds in the 
acorns of several species of oaks and 
occurs in New Mexico, Utah, Cali- 
fornia, Oregon, and Washington. It 
is the only species inhabiting the 
Pacific Coast region. 


E 


om 


The pepper weevil or bar- 
renillo, Anthonomus: eugenit 
Cano(A.@neotinctus Champion)? 
(Fig. 409), is 2.5-3.1 mm. in 
length, subovate, shining, pale, 
reddish brown to black with a 
brassy lustre, the antennze and 
portions of the legs reddish, 
clothed with pale yellowish 
brown pubescence, the beak 
curved, and slightly longer than 
the head and thorax. In some 
forms there are whitish lines on 
the dorsum due to the arrange- 
ment of the pubescence. The 
very small, white, legless larve 
feed in, and discolor or com- 
pletely destroy, the fruiting pods 
of bell or sweet and chili peppers 
and are a very serious pest, par- 
ticularly to late plantings, injur- 
ing as high as 50% of the chili 
peppers. It is a Mexican spe- 
cies which has been introduced |. : 4 
into Texas, New Mexico, and bitte. cote 
Southern California. The out- Fic. 409.—The pepper weevil, or barrenillo, An- 


break in California first occurred thonomus eugenii Cano. Infested pepper show- 
in 1923 ing larvee, pupa, and adults. 


¥ 


The Arizona wild cotton or thurberia boll weevil, Anthonomus grandis 
Boh. var. thurberie Pierce,? is 5-5.5 mm. long, stout, reddish black, and 


1Wm. G. Dietz, ‘Rev. of Genera and Species of Anthonomini of N. A.” Trans. 
Am. Ent. Soc., 18, p. 177, 1891. 

2¥F.C. Pratt, Bul. 63, pt. 5, Bur. Ent. U. S. Dept. Agr., p. 55, 1907. 

G. C. Champion, Ent. News, 18, p. 366, 1907. 

3W. D. Pierce, ‘The Occurrence of a Cotton Boll Weevil in Arizona.” Jour. Agr. 
Research, 1, p. 89, 1918. Orig. desc. 

B. R. Coad, Relation of Arizona Wild Cotton Weevil to Cotton Planting in Arid West. 
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clothed with coarse, pale yellowish pubescence. According to Pierce it 
“differs from the cotton boll weevil on cotton by its greater robustness; 
the more golden appearance of the scales; the slighter constriction of the 
prothorax; its stouter and more coarsely sculptured beak; its slightly more 
compact antennz, with funicle of a lighter color than the club; its stouter 
legs, with a distinct second tooth on the middle femora; the wings which 
shows a slightly more distinct spot.”’ This interesting species breeds in the 
bolls of the wild cotton, Thurberia thespesioides A. Gray, in the mountains 
of southeastern Arizona, In fear that it may become a pest to cultivated 
cotton in Arizona, an attempt is being made to destroy all infestations 
near cotton plantings with the hope of confining the weevil to the moun- 
tains.! It was reported on cotton near Tucson in 1920,” but the outbreak 
was subsequently eradicated. It does, however, exist in certain cotton 
sections, and an attempt is being made to restrict its spread. Anthono- 
mus albopilosus Dietz and A. solani Fall both feed on nightshade in Cali- 
fornia, Arizona, and New Mexico; the former also on croton. A. hema- 
topus Boh. (A. sycophanta Walsh, A. bolteri Dietz) is 2.5-3 mm. long, 
black, the elytra and abdomen reddish, and the legs reddish or black. It 
breeds in galls made by sawflies on willow, and ranges from the east to 
Colorado, New Mexico, California, and Oregon. 

The plum gouger, Coccotorus scutellaris Lec. (Anthonomus prunicida 
Walsh),* is 6 mm. long, black with gray pubescence; the head, antennez, 
thorax, and legs, ochre, and the elytra mottled with ochre. The adults 
appear in the spring and oviposit in punctures in the skin of the young 
fruit of wild and cultivated American plums. The larve eat into the pit 
and kernel where pupation occurs. The adults emerge when the fruit 
matures and falls, and hibernate in the soil. The species occurs in the east 
and ranges west into Texas, Colorado and Montana. Jarring the trees in 
the early morning to capture the adults, or spraying with 2 pounds of pow- 
dered arsenate of lead to 50 gallons of water after the petals fall, and again 
in 10 days, afford control. 

The currant fruit weevil, Pseudanthonomus validus Dietz,* is very small, 
2.2-2.7 mm. in length, pale reddish brown and thinly clothed and marked 
with pale yellow or white pubescence. The adults appear in the spring and 
puncture the young fruit of the currant near the stems in which the eggs 
are inserted. The larve feed on the developing seeds. The fruits dry up 
around the stems and drop. The pupal stage is passed in the fallen fruit 
and the adults hibernate. This weevil occurs in Canada and the middle 
west ranging into Montana, Colorado, and New Mexico. 


The small black weevils belonging to the genus Orchestes are chiefly leaf miners on 
willows in the larval stages and the adults eat small holes in the leaves (Fig. 410). 
In most species the antennz and legs are reddish. The length varies from 2-4 mm. 
salicis Linn. is a Kuropean species common in many parts of North America and re- 


Bul. 233, U.S. pats oS 1915. ey of the Arizona Wild Cotton Weevil.” Bul. 
344, Prof. Paper, U ept. Agr. 1 
A.W. Morrill, Jour. Econ. Ent., to. Dp. 312, 1917. 
2A. W. Morrill, Cal. Cultivator, 56, pp. 5, 9, "Jan. 1, 1921. 
ac P. Gillette, Bul. 71, Colo. Agr. Exp. ‘Sta., p. 14, 1902. 
R. A. Cooley, Bul. 62, Third Ann. Rept. State Ent., Mont. Agr. Exp. Sta. 1905. 
F. H. Chittenden, Proc. Ent. Soc. Wash., 27, p. 131, 1925. 
‘R.A. Cooley, Bul. 102, Mont. Agr. = Sta. 1914; Jour. Econ. Ent., 7, p. 198, 1914. 
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corded in California in the west. O.canus Horn ranges west into Colorado. O. parvi- 
collis Lec. (Fig. 410) is common in Colorado, Nevada, and California. O. puberulus 
Boh. occurs in California. O.rufipes Lec. is the most widely distributed western species, 
occurring in New Mexico, Colorado, Utah, California, and ranging north into Alaska. 
It is an alpine and boreal species. 

The desert arrowweed weevil, Dinocleus molitor (Lec.) (Centrocleonus), is a large black 
weevil 15-17 mm. long, the legs and apical portions of the elytra, and often much of 


_ the body, clothed with white scales; the prothorax deeply and coarsely punctate; elytra 


punctures in rows; the rostrum large and short. It is common on arrow-weed in the 
desert areas of Mexico, Arizona, and Southern California. 


Fra. 410.—Feeding punctures of the willow leaf weevil, Orchestes parvicollis Lec., on willow. 
F (Photo furnished by W. W. Jones.) 


The radish weevil, Cleonus sparsus Lec.,! is 6.5 mm. in length, black, 
clothed with yellowish gray pubescence, and often appears bluish gray or 


a black with four bluish gray stripes on the elytra. The adults appear in 
the spring and lay the small smooth, oval, dirty yellowish eggs directly 


on the roots of the radishes, turnips, and other food plants in June and July. 


_ The eggs are often obscured by dirt adhering to the sticky substances over 


them. The larve are white with brown head, sparsely covered with fine 


brown hairs, legless, and 9mm. long. They tunnel throughout the pulp, 


often completely destroying young plants. Pupation occurs in a cell in 


: a longitudinal groove on the outside of the root. The species is recorded 
asa pest only in Oregon. It was however, originally described from Colo- 


rado, so it probably occurs throughout the west. Itwas recently discovered 


Ee Campbell, Calif., by R. D. Hartman in May, 1924. C. canescens Lec.,” 


1A. L. Lovett, Second Bien. Crop Pest and Hort. Surv. 19138-1914. Ore. Agr. Exp. Sta., 
- , 154, 1915. 
ne P. Gillette, Jour. ‘ieee Ent., 5, p. 367, 1912. 
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is 10 mm. long, black and clothed with white pubescence. The adults 
appear in the spring and are destructive to the buds, leaves, and newly 
set fruit of apple, apricot, and peach trees, chiefly those on new soil in 
Colorado and Utah. C. quadrilineatus (Chev.) occurs in Texas, New 
Mexico, Arizona, and Colorado. The larve attack the roots of locoweed 
and lupines. C. trivittatus (Say) also attacks locoweed in Colorado and New 
Mexico. 


The knotweed weevil, Lixus parcus Lec. (Fig. 411), is 5.5-8 mm. long, slender, and 
black. It is clothed with reddish scales upon emerging, but these soon rub off leaving 
a thin white pubescence. The beak is stout and as long as the prothorax. The yellow- 
ish white larve develop in elongated 
stem galls 8-12 mm. long and 3-4 mm. 
wide on the main branches of the com- 
mon knotweed near the bases of the 
plants. Many galls may occur on a sin- 
gle plant. Pupation occurs in late sum- 
mer and adults issue in the fall of the 
year. The pups are heavily parasitized 
by undetermined parasites. The species 
is very common in Central California. 
C. V. Riley reports it from galls of June- 
berries in California.1 Lixus musculus 
Say is a like species producing similar 
galls on the stems of knotweed in the 
Eastern States, and in Texas and Col- 
orado. Lixus fimbriolatus Boh. (L. macer 
Lec.) is 12-14 mm. long, very slender, 
and shining black with fine white pubes- 
cence. The.larve live in the stems of 
the sawtooth sunflower and the ample- 
leaved goosefoot in the middle west. It 
ranges into Texas, Colorado, and Utah. 
The wormwood weevil, Lizus perforatus 
Lec., is 8-12 mm. in length, quite slen- 
der, black, thinly clothed with gray 
pubescence, the beak as long as the pro- 
thorax finely punctured, while the head 
is coarsely punctured. The adults ap- 
pear in April and May and insert the 
small, oval, orange-yellow eggs into the 
stems of the wormwood. The yellowish 
white larve feed in the stems where 
pupation also occurs. The adults hiber- 
nate in the dead stalks. The weevil is 
quite common throughout California. A 
closely related species lays its eggs in 

Be the stems of lupine in which the larve 
— —— i breed, according to the findings of W. W. 
Fic. Ail curs Enouweed weevil, Lixus parcus Jones who collected eggs at Berkeley, 

Leconte. Adults, pupa, and galls on stems of eae in April, 1924. Lixus asper 

knotweed. Lec. is 11.3 mm. long, dull black with 

gray pubescence, and breeds on dock in 
middle and Southern California. The smartweed weevil, Lixus mucidus Lec., has re- 
Senay, tea taken in large numbers on smartweed in the Sacramento Delta, California, 
by F. H. Wymore. The adults are 13-18 mm. long, covered with yellowish brown 
scales, and are gray when rubbed. This beetle occurs in the middle west. 


The potato stalk borer, Trichobaris trinotata (Say) (Figs. 412, 413, 414), 
is 3-4 mm. long, black, densely clothed with fine prostrate gray or white 
1F, M. Webster, “Food Plants of the Lizt.”’ Proc. Ent. Soc. Wash., 2, p. 339, 1892. 


_ Arizona, and Southern California, 


larger than the preceding species 
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hairs, causing a dull bluish gray or frosted appearance. The front of the 
' prothorax is orange-yellow. There are three small black spots at the base 
of the elytra. The adults hibernate in the dead stalks of the host plants 
and appear in the spring of the year. The females puncture the growing 
stalks and insert in each hole a single oval, pearly white egg. The larve 
work in the centre of the stalks, and are yellowish, legless grubs with brown 
heads, slightly curved, and 10-13 mm. long when mature. They pupate 
in a rough, oval, greenish cocoon — a 
13 mm. long, made from the frass 
and chewed bits of the stalks 
which are cemented together 
within the burrows. The adults 
remain in the old stalks during 
the winter. There is but a single 
brood. The species is a common 
eastern pest to potatoes, but also 
attacks ground cherry, eggplant, 
bull nettle, horse nettle, Jimpson 
weed, purple thorn apple, to- 
bacco, and cocklebur. It ranges 
west into New Mexico, Arizona, 
and California. Efficient control 
is obtained by raking up and 
burning the dead vines in which 
the adults hibernate after har- 
vest. ; 

The Jimpson weed borer, T'ri- 
chobaris mucorea (Lec.), is almost 
identical in coloration but a little 


for which it has generally been 
mistaken in the west. It is com- 
mon in the arid regions of Mexico, 


and normally breeds in Jimpson 
weed but also attacks potatoes, — 
tomatoes, eggplants, and night- Fic. 412.—Larv® of the potato stalk borer, Tri- 
shade. 7. compacta Casey also chobaris trinotata (Say), in stalks of potato. 
breeds in Jimpson weed in New Mexico, Arizona, and Southern California. 
The sunflower snout beetle, Cylindrocopturus adspersus (Lec.) (Cop- 
turus), measures 4.1 mm., is black, clothed with pale and dark brown scales 
and with white tranverse spots on the elytra. The larvee work throughout 


_ the length of the stalks of wild and cultivated sunflowers in Colorado, New 
_Mexico, Utah, Arizona, and California. Hibernation occurs in the larval 


stage in the stalks. Burning roots and tops eliminates infestations. 

The cabbage curculio, Ceutorhynchus rape Gyll., is 2.7-3.2 mm., in length, 
robust, oblong-oval, black clothed above with yellowish or grayish stales 
and beneath with whitish scales, the beak cylindrical and slightly longer 
than the head and prothorax. The hibernating adults appear in April 
and May and insert the small, gray oval eggs in the stems of the host plants. 
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They hatch in about a week and feed within the stems and on the edges of 
the leaves, chiefly of seeding plants of cabbage, cauliflower, hedge mustard, 
horseradish, mustard, peppergrass, radish, shepherd’s purse, and turnip, | 


Fie. 413.—Pups and cocoons of the potato stalk borer, Trichobaris trinotata Bay)r i in dried 
potato stalks. 


but may prove quite injurious to cultivated crops. Pupation occurs in 
round earthen cocoons just beneath the surface of the ground. A life cycle 
requires 6 to 7 weeks and there are several broods. The beetle was intro- 
duced from Europe and ranges west into Colorado, New Mexico, and 


Fig. 414.—The potato stalk borer, Trichobaris trinotata (Say). Adults. 


California. The use of trap crops and arsenical sprays is an effective means 
of control. 

The plum curculio, Conotrachelus nenuphar (Hbst.),' is 4.5-6.5 mm. 
long, robust, oval, rough, brown, black and gray in color, the beak stout, 
curved, and slightly longer than the head and prothorax. The adults 
hibernate under rubbish and in secluded places, and appearing in the spring. 


1A, L. Quaintance and E. L. Jenne, The Plum Curcilio. Bul. 103, Bur. Ent. U. 8. 
Dept. Agr. 1912. (Complete.) 
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_ They make feeding and crescent-shaped egg punctures in the fruit as soon 


) 


as set. Each female may lay from 100 to 300 eggs, and in puncturing 
the fruit fungous diseases are often introduced which cause great losses 
in addition to the injury due to the curculio. The eggs are oval, reticulate, 
and pale green, and are inserted just beneath the epidermis of the fruit. 
They hatch in a week and the small whitish legless grubs feed on the pulp, 
maturing in 12 to 18 days. Infested fruit drops prematurely. Pupation 
occurs in a small earthen cell in the soil and requires 3 to 4 weeks. The 


_ entire life cycle usually covers from 5 to7 week. The adults which emerge, 


hibernate, there being but a single brood annually. The species normally 
breeds on wild hawthorn and plums, but has become a very serious orchard 
pest attacking apples, apricots, cherries, currants, grapes, huckleberries, 
peaches, pears, persimmons, plums, and quince. It is confined to the re- 
gions east of the Rocky Mountains and is recorded in the eastern part of 
Colorado and the Bitter Root Valley in Montana.! It is controlled by 
thorough spraying with 3 pounds of powdered arsenate of lead to 100 gal- 
lons of water applied as the leaf buds are opening, and again before and 
after the blossoming period for the apple, and after the blossom petals fall 


for the cherry, plum, and peach. 


The strawberry crown weevil, J’yloderma fragarie Riley, is 3.5-4.2 mm. 
long, oblong-oval, blackish, the legs and elytra reddish brown, the latter 
with transverse blackish areas on the dorsum. The yellowish white grubs 
breed in the crowns and roots of strawberries. The weevil ranges west 
into Colorado.? 


The cactus weevils,* Gersteckeria calthrata Lec. (Acalles), G. basalis (Lec.) and G. 

ay (Lec.), are robust, black, clothed with brown or dull hair and 4.7, 5, and 8 mm. 

, respectively. The ‘larve breed in the joints of opuntia cactus. The first occurs 

in Texas, New Mexico, Arizona, and Colorado; the second, in Colorado, Wyoming, 

ad Nebraska; the third, in Kansas, Colorado, and Arizona. There are many other 
species which also breed in cactus. 

Members of the genus Cossonus‘ are black or dark, elongated, flattened, medium- 
sized weevils which usually live under the bark or in the heartwood of limbs and trunks 
of trees and shrubs. C. lupini Van Dyke is 5 mm. x 1.25 mm. and breeds in the dead 
branches of bush and tree lupines growing on the sand hills along the ocean, in middle 


California. Rhyncolus vege Casey is often associated with the species. Cossonus 


hubbardi Schwarz is 3.7-4.8 mm. long and breeds in the dead portions of the giant 
cereus cactus in Arizona. C. pacificus Van Dyke is 7 mm. in length and occurs under 
the bark of dead aspen in the Sierras of Lake Tahoe, California, and Nevada. C. 
quadricollis Van Dyke is 6.25 mm. long and has been taken under dead bark of cotton- 
wood in California and Oregon. C. subareatus Boh. is 4.5-7 mm. long and occurs under 
the bark of maple, aspen, and poplars in the high mountains of New Mexico, California, 


_ Nevada, Washington, and Montana. C. crenatus Horn is 3.5-5.5 mm. long with legs 
_ black or reddish. It is found beneath the dead bark of Jeffrey, lodgepole, digger, and 


yellow pines in Mexico, New Mexico, Arizona, California, and Oregon. C. piniphilus 
Boh. is 4-6 mm. in length with a wedge-shaped prothorax. It occurs beneath the 
bark of Bishop, lodgepole, and Monterey pines along the coasts of California, Oregon, 


and Washington. C’. ponderose Van Dyke is 6.5 mm. long and is found under the 


bark and in the sapwood and heartwood of dead Jeffrey, sugar, and yellow pines in 
the high mountains of California. and“Nevada. 


1. A. Cooley, Bul. 150, Mont. Agr. Exp. Sta., p. 26, 1922. 

2C, P. Gillette, Bul. 71, Colo. Agr. Exp. Sta., D. Ko, 1902. 

3, W. D. Pierce, “The Cactus Weevils.”. Proc. U.S. Nat. Mus. , 42, p. 159, 1912. 

4. C. Van Dyke, “The pecs of Cossonus of America North of Mexico.” Bul. 


Brooklyn Ent. Soc., 10, p. 1, 1915. “Notes and Descriptions.” Bul. Brooklyn Ent. 


Be, iil Tene aly 1916. 
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CALANDRINZ (Subfamily). Billbugs. The yucca weevil, Scyphophorus yucce 
Horn, is 15-17 mm. in length, black, the elytra deeply striate and shorter than the 
abdomen. The adults feed on the sap of living yucca in the arid regions of Southern 
California while the larve breed in the bases of the green flower stalks and hearts of the 
same plants. S. acwpunctatus Gyll. is 10-19 mm. long, black, and much like the above. 
It breeds in agave or century plant and ranges from Central America into Texas, 
New Mexico, Colorado, Arizona, and California. F. E. Blaisdell+ has observed the 
adults feeding on the sap of grapevines in Southern California. 

The curlew bug, Sphenophorus cariosus (Olivier) (Calandra callosus Leec., Horn), 
measures 8-11 mm., is black, elongate-oval, the beak three-fourths as long as the pro- 
thorax. The larvez breed in the stalks at the base or on the roots of corn, rice, and 
grasses; the adults cut slits at the bases of the young corn plants, and are often quite 
destructive to the crop in New Mexico and Arizona. The adults hibernate in the 
stubble which should be uprooted and burned after harvest as a control measure. The 
weevil is common in the Eastern and Southern States. 

The tule billbug, Sphenophorus discolor Mann. (S. pictus Lec.) (Fig. 415), is 15-18 
mm. in length, elongate, black and white, usually black above and white beneath. The 


Fic. 415.—The tule billbug, Sphenophorus discolor Mann. form pictus Lec. 


form pictus Lec. has longitudinal white dorsal markings. This large beetle normally 
breeds in tules and cat-tails along the rivers, and the adults frequently injure barley, 
oats, and wheat in the vicinity of the breeding places by cutting through the stalks 
and thus killing the heads. The species occurs throughout California. S. pertinax 
(Oliv.) normally breeds in cat-tail but also seriously attacks corn planted on new land 
where the native host previously grew. It is an eastern species which ranges west 
into Arizona, Utah, Nevada, and Southern California. The grass billbug, Sphenophorus 
graminis Chittenden, is a black weevil 7-9 mm. long, the larvee of which feed on and 
often seriously injure the roots of native grasses in Wyoming, Utah, and Oregon. S. 
pheniciensis Chitt. is 7-8 mm. long, the head and rostrum shining black, the remainder 
of the body variable reddish, gray, and black. It is often a severe pest to sugar cane 
and wheat in the Salt River Valley, Arizona.? It also ranges into California. 


1 Insect Life, 5, p. 35, 1892. 
2A. W. Morrill, Seventh Ann. Rept. Ariz. Com. Agr. and Hort., p. 39, 1915. 
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The granary weevil, Sitophilus! granarius (Linn.) (Calandra granaria 
'Linn.), is 3-4 mm. long, slender, moderately shining pale to dark chestnut 
brown; the beak two-thirds as long as the prothorax; the pronotal punctures 
coarse and elongated; the elytra striate and punctate; wingless. The adults 
are to be found wherever grain and cereal products are stored for any length 
_of time. They eat small holes in the grain into which the tiny elliptical white 
eggs are inserted. The larve are white, legless, rather robust grubs which 
work within the kernels and are often in sufficient numbers to completely 
destroy great quantities of dried cereals. Pupation occurs within a fragile 
pupal case made by gluing small fragments together within the kernels. 
In small grains like wheat and barley, a single larva inKabits a kernel, 
while in corn and other large grains many larve may occur in a kernel. 
.The species is very prolific and produces large, quickly developing broods 
throughout the year, and continues to breed as long as any food remains. 
The length of the life cycle depends upon the temperature and varies from 
four weeks in summer to several months in winter. As many as six broods 
are produced annually in the southern portions of our region. Warm damp 
conditions favor, while dry, hot conditions retard development. Practi- 
cally all kinds of stored cereals such as barley, chick peas, corn, rice, sor- 
_ghum, oats, wheat, and. cereal products are subject to attack. It is a 
cosmopolitan species which is a destructive pest throughout the world 
and is to be expected in granaries, flour and grain mills, bakeries, ware- 
houses, feed stables, stores, and hotels. To prevent infestation, cereals 
should be thoroughly dried and stored in dry, well ventilated, tight bins 
or elevators. The weevils can be killed in infested grain by heating for 6 
hours at 120-130° F., or by fumigating with 4 to 6 pounds of carbon di- 
sulfid per 1,000 cubic feet of space, or with hydrocyanic acid gas. W. W. 
Mackie has found that the treatment of seed wheat for bunt, with copper 
carbonate dust applied at the rate of 2 ounces per bushel, kills all of the 
weevils and prevents reinfestation. 

The rice weevil, Sitophilus oryze (Linn.) (Calandra oryze L.),? is about 
the same size and shape as the preceding species, the color is dark reddish 
brown with four paler reddish spots on the elytra, and the punctures on 
_ the pronotum are circular and much more pronounced on the elytra. The 
‘habits, distribution, and control are much the same as for the granary wee- 
vil. For control, see the preceding species. 


PLATYPODIDZ. Wide-headed Ambrosia Beetles. 


Wilson’s wide-headed ambrosia beetle, Platypus wilsont Swaine,*is 5.5 mm. in length 
very slender, shining, densely granulate and punctate, brown clothed with long yellow 
hairs. The females extend their minute galleries through the bark and into the heart- 
- wocd for 6 to 14 inches and prefer unhealthy, dying, or recently felled timber. Per- 
fectly healthy trees are also attacked. The many eggs are scattered along the galleries 
in groups of 10 or 12. The small larvee feed on ambrosia fungi provided in the bur- 

rows by the parents and reach maturity in 5 or 6 weeks. The pupal cells are cut parallel 
with the grain of the wood in groups along the deeper galleries. This beetle is often 
quite destructive and attacks all conifers excepting the cedars, cypresses, and closely 
related trees. Firs, hemlocks, and Douglas fir are commonly infested. The species 


1R. T. Cotton, Jour. Agr. Research, 20, p. 409, 1920. 
_ *R. T. Cotton, “‘The Rice Weevil.” Jour. Agr. Research, 20, p. 409, 1920. 
| 3J. M. Swaine, Can. Ent., 48, p. 97, 1916. Orig. desc. 
' W. J. Chamberlin, Bul. 147, Ore. Agr. Exp. Sta., p. 35, 1918. 
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occurs along the Pacific Coast in the mountains of California, Oregon, Washington, 
and British Columbia. The removal of infested trees and cutting upnhealthy timber 
first, assists in the control. 


SCOLYTIDZ (Ipide).1 Barkbeetles, Scolytid Beetles. 

These are small robust or slender beetles, cylindrical, usually brown or 
black, the head partially concealed from above, and the antenne clubbed. 
They are very destructive wood borers which are the most serious forest 
pests and some of which also attack fruit, shade, and ornamental trees and 
shrubs. Control measures are summarized as follows: 


1. Burn all windfalls, snow breaks, and freshly cut slash before the first of May. 

2. Cut and mill infested areas first. Leave no logs in the woods over a year. Tops, 
bark, and slabs of infested timber should be burned immediately. 

3. Inaccessible infested trees should be cut and barked, and the limbs, tops, and 
bark burned. Small trees should be entirely burned. 


The beetles are extensively preyed upon by birds, chiefly woodpeckers, 
and by mites, predaceous, checkered, colydid, and other beetles, robber- 
flies, hymenopterous parasites, and parasitic bacteria and fungi. 

The shot hole borer or fruit tree barkbeetle, Scolytus rugulosus Ratze- 
burg (Eccoptogaster) (Figs. 416-418), is 2-3 mm. long, nearly black, the an- 
tenn, legs, and tips of the elytra cinnamon red. The adults appear in April, 
May, and J une, and after mating the females bore small round holes 1.3 mm. 
in diameter through the bark of healthy, injured, dying or dead wood. They 
mine large straight primary galleries in which, at various short intervals 
along the sides, they make small pockets into which the eggs are deposited. 
The small whitish grubs excavate secondary galleries at right angles to 
the primary. These galleries are first very narrow, but becone gradually 
larger as the larve grow and extend them, until when maturity is reached, 
rounded cells are formed at the ends where pupation takes place. Mature 
larvee are white or yellowish brown, 3 mm. long, legless, and slightly curved. 
The winter is passed in the larval and pupal stages, and in the southern 
range in the adult stage also, in the cambium layer beneath the bark. 
There are two or three broods annually; the life cycle of the summer broods 
requires about 23 days. The species prefers injured, sickly, or dying trees, 
and rarely attacks perfectly normal ones. The attack may start in a 


1A. D. Hopkins, “List of Generic Names and their Type Species of Scolytoidea.” 
Proc. U. S. Nat. Mus., 48, p. 115, 1915. “The Genus Dendroctonus.” Tech. Ser. 17, 
pt. 1, Bur. Ent. U.S. Dept. Agr. 1909. ‘‘ Preliminary Classification of the Superfamily 
Scolytoidea.”’ Tech. Ser. 17, pt. 2, Bur. Ent. U. S. Dept. Agr. 1915. “Classification of 
the Cryphaline,”’ ete. Rept. 99, U.8 Dept. Agr. 1915. 

J. H. Miller, ‘‘Cone Beetles. Injury to Sugar Pine and Western Yellow Pine.” Bul. 
243, Prof. Paper, U. 8. Dept. Agr. 1915. 

F. E. Brooks, ‘Orchard Barkbeetles and Pinhole Borers, and How to Control Them.” 
Farmers’ Bul. 763, U.S. Dept. Agr. 1916. 

J. M. Swaine, “Canadian Barkbeetles.” Bul. 14, Ent. Branch, Dom. Canada Dept. 
Agr., pt. 1, 1917; pt. 2, 1918. 

W. J. Chamberlin, Bark-Beetles Infesting Douglas Fir. Bul. 147, Ore. Agr. Exp. Sta., 
1918. 

R. Hopping, ‘Control of Bark-Beetle Outbreaks in British Columbia.” Cire. 15, 
Ent. Branch, Dom. Can. Dept. Agr., 1921. 
' i W. Blackman, “Mississippi Bark Beetles.” Tech. Bul., 11, Miss. Agr. Exp. Sta. 
922. 
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sunburned or injured area and spread to healthy portions, or in cases of 
‘abundance, healthy trees are subject to their depredations. The adults 
frequently make short burrows into the buds of healthy fruit trees dur- 
ing the late winter and spring in California. It is frequently an orchard 
pest and is known to attack almond, apple, apricot, loquat, mountain 
ash, cherry, choke cherry, elm, hawthorn, Juneberry, nectarine, peach, 


Fic. 416. —The shot RG eat ein TEN ‘Rata. Adults and exit holes in bark of 
apricot tree. 


pear, plum, prune, and quince. From Europe, this beetle has been intro- 
duced into many parts of North America and is known in Colorado, New 
Mexico, California, and Oregon, and probably has a much wider western 
distribution. The dressing of tree wounds, burning of prunings, and 
proper care of the orchards eliminate and prevent attacks. The California 
white pine scolytid, Scolytus preceps Lec., excavates two nearly straight 
‘transverse galleries from a central entrance burrow and basal cavity in 
‘the living bark and surface of the wood of white and other firs in Califor- 
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nia, Utah, Idaho, and New Mexico. The fir tree destroyer, Scolytus sub- 
scaber Lec. (Eccoptogaster), is a destructive enemy of alpine fir, grand fir, 
and white fir, and occurs in California, Oregon, Washington, Idaho, and 
British Columbia. The adults make short tranverse galleries one to three 
inches long, and the larve excavate two long, nearly straight transverse 
galleries (Fig. 419) from the central entrance burrow and central or side 


Fia. 417.—Larve of the shot hole borer, Scolytus rugulosus Ratz., and work beneath the bark 
of prune tree. 


cavity in the bark of living, injured, and declining trees. They frequently 
kill alpine fir in California and grand fir in Idaho. S. monticole (Swaine) 
(Eccoptogaster) breeds in western white pine and Douglas fir in British 
Columbia. S. tsuge (Swaine) mines mountain hemlock and Douglas 
fir in British Columbia. The one-spined scolytid, S. wnispinosus Lec., 
is 2.3-2.7 mm. long and shining black. The larve excavate two short 
straight longitudinal galleries from an entrance burrow in the bark of 
normal, injured, dying or recently felled Douglas fir, western larch, and 
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Engelmann spruce. The species is widely distributed under the bark on 
‘saplings and limbs of old trees and may kill saplings, but is not regarded 
“as a serious pest. It is‘common throughout the western 

region and north into British Columbia. 

The Sitka spruce dolurgus, Dolurgus pumilus (Mann.), 
is 1.6—2 mm. long, and excavates irregular galleries in bark 
of dying, dead, and felled Sitka spruce. Its galleries often 
originate from those of Ips concinnus (Mann.). 

The round-headed or Colorado pine beetle, Dendrocto- ! 
nus convexifrons Hopkins (D. approximatus Dietz), is 5-6 . 
mm. in length, shining reddish brown, the elytral declivity pie 418. —The 
with long hairs. Egg galleries are longitudinal or nearly shot hole borer, 
so, winding, branched, the eggs isolated, the larval mines  Scolytus rugulo- 
exposed or concealed in the inner bark, and the pupal * Ratz. Adult. 
cells in the outer bark. It attacks yellow, Arizona, and Chihuahua pines 
in Mexico, New Mexico, Arizona, and the southern parts of Colorado, 

Utah, Nevada, and California. It 
attacks injured trees and prevents 
recovery. The Arizona pine beetle, 
D. arizonicus Hopk., is 3.7 mm. long 
and dark brown. The egg galleries 
are transversely winding. It infests 
yellow pine and has the same dis- 
tribution as the preceding species. 
The southwestern pine beetle, 2). 
barbert Hopk., is 4.5 mm. tong, very 
dark brown or black, and has no 
long hairs in the elytral declivity. 
The egg galleries are transversely 
winding. It commonly attacks yel- 
low pine and, rarely, other pines 
and Douglas fir. It has the same 
distribution as the two preceding 
species. The Alaska spruce beetle, 
D. borealis Hopk., is 6 mm. long, 
wholly black, or with reddish brown 
elytra. Egg and larval galleries are 
excavated between the bark and 
sapwood. It may kill small groups 
of Sitka, Engelmann, and Canada 
spruces but is not a serious pest. It 
occurs in British Columbia and 
Alaska. The Sitka spruce beetle, 

aE os COE D. obesus (Mann.) (D. similis Lec.), 
Fig. 419.—Mines of the fir tree destroyer, is 6-6.6 mm. long and reddish or 

veal ae Gaze) on white fir. ark brown to black. It is similar 

4 al : i in habits to and often associated 

‘with the preceding species in Sitka and Engelmann spruces. The range 
‘is from Northern California into Alaska. The Engelmann spruce beetle, 
D. engelmanni Hopk., is 6.2 mm. in length, pale brown to dark red 
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or black; the egg galleries short and longitudinal; the larval galleries con- 
tiguous for some distance, grooved in wood and deep in the inner bark. 
It often kills and does much damage to Engelmann and Canada spruces, | 
and ranges in the Rocky Mountains in Mexico, Texas, New Mexico, 
Arizona, Colorado, Utah, Wyoming, Montana, and eastern Oregon, 
Washington, and British Columbia. The western pine beetle, D. brevicomis 
Lec. (D. frontalis Dietz),1 is 4 mm. long and varies from pale brown to 
black. It is the most destructive pest to pines in the west and is responsible 
- for tremendous annual losses. In southern Oregon alone it is estimated 
by A. J. Jenicke ? that over a ten-year period the loss has amounted to 600,- 
000 acres or $3,000,000. The winter is passed in the middle layers of the 
bark of newly infested trees, and the adults appear in great numbers from 
June on. They excavate subtransverse winding egg galleries which cross 
and recross each other, forming a network between the bark and sapwood 
in the inner bark or bast layer. The larval galleries penetrate outward into — 
the middle layers of the bark. The eggs are isolated, the larvee are concealed 
in the inner bark, and pupal cells occur in the outer bark. The adults 
emerge through small individual holes which often completely cover the 
bark after the brood emerges. When healthy trees are attacked, resin 
tubes form about the entrance holes and are evidences of infestation. A 
reddening of the foliage follows the emergence of the adults and is an ex- 
cellent indicator of an infested region. The species attacks healthy trees 
and is capable of destroying the largest and best timber. It occurs in west- 
ern parts of Nevada, Wyoming, and Montana, in central and northern 
parts of California, and throughout Oregon, Washington, and British 
Columbia, infesting the western yellow pine over practically its whole 
range. It also attacks sugar pine. The Jeffrey pine beetle, D. jeffreyt 
Hopk., is 6-8 mm. long, and dark brown or black. Egg galleries are lon- 
gitudinal, nearly straight, excavated on the surface of the wood and deep 
in the inner bark; the larval mines and pupal cells are exposed. It usually 
attacks dying and dead trees of Jeffrey, yellow, and sugar pines in the 
mountains of California, Nevada, and Southern Oregon. The colydid 
beetle, Deretaphrus oregonensis Horn, feeds on the larve in the burrows. 
The western white or mountain pine beetle, Dendroctonus monticole 
Hopk.’® (Fig. 420), is 5-5.6 mm. long and pale brown to black. The adults 
excavate characteristic straight or winding longitudinal egg tunnels in the 
inner layers of the bark, and the brood is exposed when the bark is removed. 
The adults enter the living bark in July and August shortly after emergence 
from the brood trees. Many emerge from a single exit hole. Infested trees 
are indicated by pitch tubes and fading yellow or reddish foliage. Liv- 
ing and recently felled trees of white, yellow, lodgepole, and sugar pines © 
are attacked. The species prefers young trees or the tops of old trees where 
the bark is not too thick, and kills a tree in a single year. It is often a 
very serious pest and kills as high as 90 to 95 per cent of the trees in some — 
localities. It occurs in Wyoming, Montana, Idaho, Nevada, California, 


1J. L. Webb, The Western Pine-destroying Barkbeetle. Bul. 58, pt. 2, Bur. Ent. U. 8. 
Dept. Agr. 1906. 
W. J. Chamberlin, The Western Pine Bark-Beetle, Bul. 172, Ore. Agr. Exp. Sta. 1920. 

2 Jour. Econ. Ent., 14, p. 449, 1921. 
8H. E. Burke, Proc. Ent. Soc. Wash., 21, p. 123, 1919. 
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_ Oregon, Washington, and British Columbia. It is specially serious to 
lodgepole pine in Montana, to white, lodgepole, and yellow pine in the other 
Northwestern States, and besides attacking these pines, it is the chief enemy 
of sugar pine in California. The lodgepole pine beetle, Dendroctonus mur- 
rayane Hopk., is 5.4-6.9 mm. in length and black with reddish elytra. 


' The adults enter near the base of healthy trees and excavate long egg 


galleries, depositing the eggs along one 
side. Pitch tubes occur at the entrance 
holes. The larve excavate a common 
chamber. This beetle attacks chiefly lodge- 
pole pine and is also recorded by Hopkins’ 
on Engelmann spruce. It also occurs in 
stumps. The range includes the high 
mountain regions of Colorado, Wyoming, 
Montana, Idaho, Washington, and British 
Columbia. The Black Hills beetle, D. 
ponderose Hopk., is 6 mm. long and varies 
from brown to black. The egg galleries 
are usually longitudinal, nearly straight, 
grooved on the wood and deeply in the 
inner bark. The entrance holes may or 
may not have pitch tubes. The larval gal- 
leries are short and broad, or long and at 
right or oblique angles to the egg galleries 
which, with the pupal cells, are exposed 
when the bark is removed. It attacks 
healthy, lightning-struck, and injured trees, 
kills lodgepole and yellow pines, and also 
attacks limber pine and Engelmann spruce 
in the Rocky Mountains of Wyoming, 
Utah, Colorado, Arizona, New Mexico, 
Mexico, and extends west into Southern 
California. 

The Douglas fir beetle, Dendroctonus 
pseudotsuge Hopk.,' is 4-7 mm. long, and 
reddish brown with a darker prothorax. 
The adults appear in March and April and 


excavate short straight or slightly winding Fic. 420.— Mines of the western 


and sometimes branched, longitudinal egg White pine beetle or mountain 
: 3 _ pine beetle, Dendroctonus monticole 
galleries on the inner surface of the wood Hopkins, on sugar pine. (Photo by 
and deep in the inner bark. There are no H.C. Muzzalt’) 
pitch tubes at the entrances, but small 
pitch granules maybe present and red dust often gathers below in the 
crevices of the bark. Injured, dying or dead trees and logs, stumps, 
dead limbs, and so forth, are preferred, though normal and healthy trees 
are also attacked. The larval galleries are arranged in fan-shape in groups, 
alternately from the opposite sides of and at right angles to the egg galleries, 
or they may arise like the legs of a centipede from the egg galleries. They 


1W. J. Chamberlin, ne Douglas Fir Bark-Beetle. Bul. 147, Ore. Agr. Exp. Sta., 


_ p.17, 1918. 
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are frequently longer than the main gallery and may cross and recross 
many times. Tops of infested trees often turn color. The species is not 
considered a serious pest in that it does not greatly damage timber, 
but loosens the bark and hastens the death of weak trees. It prefers 
the Douglas fir, but is also common on bigcone spruce and, rarely, 
on western larch. The range includes all the region west of the Rocky 
Mountains from sea level to 8,000 feet and from Mexico into British 
Columbia. 
The red turpentine beetle, Dendroctonus valens Lec. (Fig. 421), is the 
largest western species and is normally pale to dark red, although sometimes 
nearly. black, cylindrical, and 5.7-9 
mm. long. The egg galleries are gen- 
erally longitudinal, somewhat wind- 
ing, variable in length but often very 
long, irregular in width, sometimes 
branched and slightly grooved in the: 
surface of the wood and deeply in 
the inner bark. The eggs are laid 
in layers at intervals in the tunnels 
which are packed with sawdust as 
in the case of all barkbeetles. The 
larvee work close together and ex- 
cavate large continuous chambers, 
devouring all of the inner bark. In- 
festation usually occurs near the 
bases of the trees and rarely more 
than twenty feet above ground. The 
beetle attacks healthy trees, killing 
areas around the bases, or entire 
trees, but usually healthy trees either 
recover, or succumb only after pro- 
longed infestations. It commonly 
breeds in stumps, dying, and dead 
trees. Practically all kinds of pines 
Fic. 421.—Pupe and pupal cells of the red a eee Menu nine ig are 
turpentine beetle, Dendroctonus valens quently killed, but yellow pine sel- 
Lec., in the inner bark of Monterey pine. dom succumbs to its attacks. En- 
gelmann spruce is also subject to 
infestation. This species is common throughout North America, except- 
ing the central and southern parts of the United States. It ranges in all 
the Western States from Mexico into Alaska. 


The twig borer, Phiwosinus cristatus (Lec.), is 2-2.5 mm. long and pale to dark brown 
with darker head and prothorax. The adults appear in the spring and summer, com- 
monly bore into the smaller twigs of cypress hedges and ornamental trees at the axils 
or forks, and cause the tips to die, thus often severely pruning the trees. The larvae 
breed under the bark of the twigs and limbs of declining or dead Monterey, Arizona, 
Guadalupe, Macnab, and ornamental cypresses; Alaska, oriental, incense, and re 
cedars; Englemann spruce, noble fir, and redwood. The species is indigenous to Cali- ~ 
fornia and Southern Oregon. The cypress barkbeetle, P. cwpressi Hopk. (Fig. 422), 
is a similar species which prunes the twigs, and the larve mine the inner bark and girdle 
the twigs of weak Monterey, Sargent, Arizona, Guadalupe, Macnab cypresses; oriental, 


are preferred, but large trees are often 
killed. 
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incense, and red cedars; and ornamental cypress and cedar in California. The cedar 
barkbeetle, Phleosinus dentatus (Say), is similar to the preceding species. The adults 
excavate galleries 1 to 2 inches long, parallel with the grain of the wood, and deposit 
the eggs along the sides. The larval galleries are at right angles to the egg galleries and 
are quite extensive. The western juniper, Alaska cedar or cypress, and red cedar are 
attacked. Cedar fence posts are often infested and the range includes California and 

_ Oregon. The western cedar barkbeetle, P. punctatus Lec., infests normal, injured, dead 
and recently felled trees of the western, incense, red, Alaska, and Lawson or Port Orford 
cedars, and giant arborvite in the high mountains of Colorado, Washington, Oregon, 
and British Columbia. P. hoppingi Swaine and P. vandykei Swaine are very small 
species breeding in the limbs of cedar 
trees in California. The redwood bark- 
beetle, P. sequoie Hopk., mines the 
inner bark of injured, declining, dead, 
and recently felled redwood and red 
cedar in California, and red cedar in Ore- 
gon, Washington, and British Columbia. 
The olive barkbeetle, Leperisinus cali- 
fornicus Swaine! (Fig. 423, 424), is 3 
mm. long, robust dark, the antenne and 
legs reddish, the dorsum with a pattern 
of dark brown or black and white plumose 
seales, the white forming an indefinite 
oval on the pronotum and three trans- 
verse broken areas on the elytra. The 
larve mine the inner bark and cambium 
of healthy, injured, and dead olive and 
ash trees in Southern and Central Cali- 
fornia. The beetle has been taken from 
sweepings in the native chapparal in 
Fresno County by R. Hopping. Young 
_and old olive trees are attacked, but 
nowhere is the insect yet a pest. The 
alder barkbeetle, Alniphagus aspericollis 
(Lec.) (Hylesinus), is 3.5-4 mm. in 
length and black. It is a common de- 
structive bark miner in living, injured, 
dying, and recently felled red and white 
_alders in California, Oregon, Washing- 
ton, and British Columbia. Young trees 


Fic. 422.—Mines of the cypress barkbeetle, 


Phleosinus cupresst Hopkins, on the inner 
The clover root borer, Hylas- bark and sapwood of Monterey cypress. 


tinus obscurus (Marsh.),” is 2.2-2.5 (Photo by H. C. Muzzall.) 

mm. long, very small, cylindrical, 

and dark brown. The adults hibernate in the old larval burrows in clover 

roots, and appear in the spring to lay eggs in the sides of the crowns and 

roots of the plants, slightly below the surface. The larve feed in the roots 

and are a serious pest. to red clover in many parts of Europe and North 
_ America. The species also attacks alsike clover, alfalfa, vetch, beans, 


and peas, and is destructive in British Columbia, Oregon, Washington, 


Texas, and Idaho. Short clover rotations and the elimination of volunteer 


host plants keep it under control. 


The grand fir beetle, Psewdohylesinus grandis Swaine, is 2.8-3.8 mm. long, stout, 
black, densely clothed with brown and gray scales, the latter often forming a “V”’ 


1H. O. Essig, Bul. 283. Cal. Agr. Exp. Sta., p. 53, 1917. 
2G. F. Moznette, Bul. 203, Ore. Agr. Exp. Sta., 1917. 
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on the elytra. The adults appear in April and construct the primary galleries. The 
larval tunnels begin at. right angles but soon turn parallel to them in the wood and 
inner bark. The pupal cells occur in the bark. There are one or two broods. The 
beetle attacks grand and Douglas firs in any stage of growth, and is particularly injurious 
to saplings and limbs of old trees in a weakened condition. It occurs im Northern 
California, Oregon, Washington, British Columbia, Idaho, and Colorado. The larger 
fir barkbeetle, P. granulatus (Lec.), is 5.5 mm. long and covered with pale and dark 
scales. It is usually a secondary pest in the trunks and limbs of sickly or recently felled 
trees, although it does kill young trees. It attacks the grand and Douglas firs in 


D OE 


Fic. 423.—The olive barkbeetle, Leperisinus californicus Swaine. A, adult; B, and C, legs; 
E, antenna; D, plumose body hairs. 


Northern California, Oregon, Washington, and British Columbia. The false Douglas 
fir hylesinus, P. nebulosus (Lec.), is 2.8 mm. long, slender, marked light and dark red- 
dish brown. It attacks saplings and the main trunks and larger limbs of normal, 
dying, and dead Douglas fir in California, Oregon, Washington, Idaho, Colorado, and 
British Columbia. 

The shore pine beetle, P. sericeus (Mann.), mines the bark and sapwood of dying 
and, recently felled Engelmann spruce, Douglas fir, pine, and Oregon ash in Colorado 
Utah, California, Oregon, Washington, British Columbia, and Alaska. P. laticollis 
Swaine infests alpine and noble fir in Oregon. P. nobilis Swaine attacks noble fir ~ 
in Oregon. 

The Sitka spruce hylurgops, Hylurgops rugipennis (Mann.), is 4mm. long and reddish 
brown to nearly black. It is of secondary importance and attacks the bark of injured, 
dying, and recently felled fir, Douglas fir, Sitka and Engelmann spruces, and Mon- 
terey, white, and yellow pines in New Mexico, Colorado, Arizona, California, Oregon, 
Washington, British Columbia, and Alaska. _ H. lecontei Swaine infests lodgepole and 
yellow pine in New Mexico, Oregon, and British Columbia, Alaska, and probably 
occurs throughout the entire west. Hylastes ruber Swaine infests dead Douglas fir 
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in British Columbia. The red fir root borer, H. nigrinus (Mann.), infests the bark of 
dying and dead trees and stumps of Douglas fir in California, Oregon, Washington, 
and British Columbia. 

The ash tree barkbeetle, Micracis suturalis (Lec.) (Hylesinus aculeatus Say), is 2.3- 
3 mm. long, dark brown or blackish, with usually an elongate and diamond-shaped 
area on the pronotum and three 
transverse bands on the elytra gray. 
It infests ash throughout many parts 
‘of North America and occurs on Ore- 
gon ash in New Mexico, California, 
and Oregon. 

The spruce timber beetle, Trypo- 
dendron bivittatum (Kirby) (X yloterus 
bivittatus Kby.), is 3 mm. in length, 
black, with antenne, legs, a band 
on the pronotum and two longi- 
tudinal stripes on the elytra yellow- 
ish brown. It is often a serious pest 
to injured, dying, recently felled, 
and fire-scorched trees of spruce, 
pine, red cedar, larch, hemlock, and 
ir in Europe, Siberia, and much of 
North America. In the west it oc- 
curs in New Mexico, Colorado, Cali- 
fornia, Nevada, Oregon, Washing- 
ton, British Columbia, and Alaska. 
The retuse ambrosia beetle, Gnatho- 
trichus retusus (Lec.), is 3.6-3.8 mm. 
in length. It is an ambrosia beetle, 
mining the sapwood and heartwood 

of normal, injured, dying, and re- 
_ cently dead trees, logs, stumps, and 

large limbs of Douglas fir, western 
hemlock, and yellow pine in New 

Mexico, Arizona, California, Nevada, 

Oregon, Washington, and British 
Columbia. The western hemlock 

wood stainer, G. sulcatus Lec., is a 
- similar species mining the sapwood 

and heartwood of dying and re- 

cently felled western hemlock, Doug- 
las fir, red cedar, and, grand fir in 
‘Mexico, New Mexico, Calfornia, Ore- 
gon, Washington, and British Co- 
- lumbia. The sugar pine cone beetle, 
- Conophthorus lambertiane Hopk., in- 
fests the cones of sugar pine in Cali- 
- fornia and Oregon and hinders seed- 
_ ing. The adults hibernate in the old 
cones. C. ponderose Hopk. infests, 
- the cones of yellow pine in Oregon. 

The western oak barkbeetle, 
Pseudopityophthorus pubipennis ; 
(Lec.), mines injured, dying, and recently felled oaks and Oregon ash in California 
and Oregon. , | 
_ The densely punctured barkbeetle, Pityophthorus confinis Lec., is 3 mm. long, black, 
and coarsely punctured. It attacks injured, dying, and recently felled Jeffrey pine, 
yellow pine, and sugar pine in California, Oregon, Washington, and Idaho. P. nttidulus 

(Mann.) is common in dying Sitka spruce and other spruces, pine, and Douglas fir 
- from New Mexico and California along the coast into Alaska. P. atratulus (Lec.) 
\(P. puncticollis Lec.) (Fig. 425) attacks the twigs and branches of dying and re- 
~ cently felled Sitka spruce, Monterey pine, knobcone pine, yellow pine, lodgepole pine, 


Fig. 424.—Portion of dead olive limb showing the 
mines and exit holes of the olive barkbeetle, 
Leperisinus californicus Swaine. 


i 
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and other pines. It ranges in New Mexico, Utah, California, Oregon, Washington, 
and British Columbia. 

The yellow pine wood engraver, Pityogenes carinulatus (Lec.), excavates numerous 
radiating galleries from large central chambers in the bark of living, injured, dying, 
and recently felled trees, as well as girdling and killing the small twigs of yellow pine in 
Colorado, California, Nevada, Oregon, Washington, Idaho, and British Columbia. 

The lodgepole engraver beetle, [ps concinnus (Mann.), is 4.5 mm. in length and elon- 
gate with sides parallel. It is very injurious to lodgepole pine and also attacks injured, 
dying, and recently felled Monterey pine, Sitka spruce, and Douglas fir and ornamental 
pines in California, Nevada, Oregon, Washington, British Columbia, and Alaska. 

The yellow pine engraver, Ips confusus (Lec.), is often destructive to young pines, . 
causing most injury in dry years. It sometimes starts at the tops of old trees and 
attacks living, injured, dying, and recently felled yellow pine in Arizona, California, 
Nevada, Oregon, Washington, and British Columbia. Jps emarginatus (Lec.) attacks 
the cambium of the middle and lower 
trunks of living, dying, and dead yellow 
and lodgepole pines in California, Oregon, 
Washington, Idaho, and British Colum- 
bia. Ips integer (Kich.) mines in living 
bark of lodgepole pine and yellow pine in 
New Mexico, California, Nevada, Oregon, 
Washington, Idaho, and British Columbia. 
The smaller pine engraver, Ips latidens 
(Lec.), mines the bark of injured, dying, 
and recently felled yellow pine and sugar 
pine in Colorado, California, Nevada, Ore- 
gon, Washington, and British Columbia. 
The Oregon engraver, Ips oregont (Hich.), 
mines lodgepole pine, yellow pine, and 
white pine in New Mexico, Arizona, Cali- 
fornia, Nevada, Oregon, Washington, 
Idaho, and British Columbia. The west- 
ern pine engraver, Ips plastographus (Lec.) 
(Fig. 426, A), is often very destructive to 
small''and large trees of Bishop pine, 
Monterey pine, and other pines. It often 
oo, kills large areas of the Monterey pine in 
Fic. 425.—Mines of Pityophthorus atratulus California. It also ranges in Arizona and 

(Lec.) on the sapwood of Monterey pine. New Mexico. The Monterey pine en-— 

(Photo by H. C. Muzzall.) graver, Ips radiate Hopk. (Fig. 426, B), 

is also quite destructive to Monterey pine 
in California. It usually attacks weakened trees and works from the crown downward. 
It also infests lodgepole pine and yellow pine, and ranges northward into Oregon, Wash- 
ington, Idaho, and British Columbia. The green trogositid, Temmnochila virescens 
(Fabr.), and the fly, Lonchea polita Say, have been taken from its burrows. 


The pear blight beetle or European shot hole borer, Anisandrus dispar 
(Fabr.) (Xyleborus),! is 3.5 mm. long, cylindrical, elongate, strongly punc- 
tured, and dark brown or black in color. The males are wingless and the 
females are winged. The females of the second brood establish new colonies 
usually in unhealthy or injured trees, although perfectly healthy trees are 
also infested. Young trees are often completely killed in two or three 
months. Smaller branches are often killed and the dying of the tips re- 
sembles the work of pear blight which has given rise to the common name, 
rather than any connection of the beetle with the spread or cause of that 
bacterial disease. The brood chambers are extended into unhealthy or 

1 Anisandrus pyri (Peck) is the American name given to this species, but according to 


Swaine, it is doubtfully distinct from the above, hence the use of the commoner name 
in economic literature. 
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_ dying trees for the purpose of cultivating ambrosia fungi for the feeding 
of the small white larve. The abundant flow of sap of healthy trees kills 
the eggs and larvee and stamps out the infestations. This species, therefore, 


is likely to becoine more serious 
whenever the host trees are in need 
of water and in such cases fruit 
trees may be seriously injured or 
killed. Among the common hosts 
are alder, apple, apricot, ash, 
beech, birch, cedar, cherry, chest- 
nut, elm, grape, hawthorn, hem- 
lock, maple, oak, peach, pear, 
pine, plum, pomegranate, poplar, 
prune, quince, sycamore, tulip 
tree, and willow. The beetle is 
European in origin and now oc- 
curs in many parts of North 
America. In the west it is known 
in California, Oregon, Washing- 
ton, and British Columbia. The 
best means to prevent attacks 
are by keeping the trees vigorous 
and healthy and burning prunings 
and refuse. 

The lesser shot hole borer, 
Xyleborus saxeseni (Ratz.),' is 
but 2.3-2.5 mm. long, pale brown 
to black, and cylindrical in form. 
It is an ambrosia beetle which 
has habits and hosts similar to 
the preceding species. Besides 
fruit and ornamental trees, it 
commonly infests deciduous and 
coniferous forest trees.. In the 
west the species is known in New 
Mexico, California, and Oregon. 
W. J. Chamberlin? lists the 


Fie. 426.—Inner bark of Monterey pine show- 
ing work of; A, Ips plastographus (Lec.); B, 
Ips radiate Hopkins. 


beetles, Colydium lineola Say and Enoclerus sphegeus (Fabr.), as natural 


enemies. 


1The eastern Xyleborus xylographus (Say) has usually been confused with the above 


species. ; 


? Bul. 147, Ore. Agr. Exp. Sta., 1918. (Complete.) 


CHAPTER XXIV 
STREPSIPTERA (Order) 3 
(Strephen, twist; pteron, wing) 
Strepsipterans, Twisted-winged Insects, Stylops 


‘This order comprises minute, parasitic insects with complete metamor- 
phosis, and with hypermetamorphoses, larviparous reproduction, winged 
male, and larviform female. The males are very small averaging from 1.5 
to 3 mm. in length, usually cylindrical, black, the head small, eyes large 
and stalked, antenne five- or six-jointed and usually branched, the mouth 
parts rudimentary, the prothorax narrow, the mesothorax bearing a pair 
of paddle-like vestigial wings or elytra, the metathorax very greatly en- 
larged and supporting a pair of large milky white wings with radiating 
veins and which fold lengthwise when at rest. The legs terminate in two, 
three, or four jointed tarsi, without claws. The adult males are short lived 
and are exceedingly active, flying with great rapidity among the hosts on 
which they breed. They are both diurnal and nocturnal. The legless, worm- 
like females never leave the bodies of the host, and eventually perish with 
them, but not, however, until they have given birth to living triungulins or 
first stage larvee. These are campodeiform with six legs and two anal 
bristles. They leave the host in quest of the larval stages of new hosts, where 
they live singly and derive their nourishment by osmosis in the fat body. 
After the first molt they become soft, legless, and maggot-like, and after 
several successive molts they finally pupate in the place of abode. The 
hosts and parasites or stylops develop together and often reach maturity | 
at the same time. The extrusion of a disk-like plate from between the 
abdominal segments of the host indicates that the parasite is a female, 
while if the exserted portion is tuberculate and rounded, it is the pupa 
of a male. Upon reaching maturity the winged male flies away to seek 
a mate. The female becomes but a great sac filled with eggs which hatch 
within the body and the triungulins crawl over the body of the host and 
await an opportunity to gain access to a new larval host. 

Although fairly common, these remarkable insects, because of their 
small size and obscure parasitic habits, are seldom taken even by entomol- 
ogists. Among the hosts are certain cockroaches and crickets, many kinds 
of leafhoppers, ants, social and solitary wasps, and gall and stem-dwell- 
ing bees. According to Pierce, the Western States are represented by some 
three families and eleven species. The order offers a splendid field for 
most interesting study. 


1W. Dwight Pierce, A Monographic Revision of the Twisted Winged Insects Compris- 
ing the Order Strepsiptera Kirby. Bul. 66, U.S. Nat. Mus. 1909. “‘Strepsiptera. Genera 
Insectorum, 121, 1911. ‘Notes on Strepsiptera.”’ Proc. U. S. Nat. Mus., 40, p. 487, 
1911. “Morphology of Strepsiptera.” Proc. U.S. Nat. Mus., 54, p. 391, 1919. 
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CHAPTER XXV 
DIPTERA (Order) ! 
(Dis, two; pteron, wing) 
Flies 


The adult members of this large order are small insects known as flies. 
They usually have complex or complete metamorphosis and piercing and 
sucking or lapping mouth parts, though some aberrant Dolichopodide 
have what appear to be incipient mandibles. Normally there is but a single 
pair of membranous wings and a pair of balancers or halteres, stalked and 
knobbed organs, instead of hind wings. A few are entirely wingless and 
some have rudimentary wings. The head is united to the body by a slender 
neck and has two large compound eyes and usually three ocelli, but some 
have two, and others none at all. The antenne are variable in length 
and shape, consisting of from three to sixteen segments, except in Cecido- 
mytide and some aberrant forms in other families which have more than six- 
teen segments. The body colors are mostly sombre, but some are brightly 
striped and others have a metallic lustre. The members are usually power- 


1H. Loew, “Monograph Diptera of North America.” Smithsonian Miscl. Coil., 1, 
1862; 2, 1864; 3, 1872. For other references see Aldrich’s Catalogue of ee p. "40. 

C.’R: Osten Sacken, “Western Diptera.” Bul. U.S. Geol. & Geog. Surv. Ty., 3, No. 
2, 1887, p. 189. “Cat, Diptera of N. A.” cen Miscl. Coll., 1878. For other ref- 
erences see Aldrich’s Catalogue of Diptera, p. 

Geo. Dimmock, Anatomy of the Mouth Bie aS of the Sucking Apparatus of some 
Diptera. A. Williams & Co., Boston, 1881. 

Biologia Centrali Americana. Various authors. Vols. 1-3, 1887-1903. 

‘Y. L. Kellogg, ‘‘Mouth-parts of Nemocerous Diptera.” Psyche, 8, 1899, pp. 303, 327, 
346, 355, 363. 

D. W. ’Coquillett, “ Diptera of Harriman Alaska Exped.” Proc. Wash. Acad. Sci., 2; 
1900, p. 389. “ Diptera from New Mexico. Trans. Am. Ent. Soc., 29, 1902, p. 102. 

C. Kertesz, Cat. Dipterorum. Mus. Nat. Hungaricum, 1-7, 1902-1910. 

J.S. Hine, ‘Some Diptera from Arizona.”’ Can. ee 35, 1903, p. 244. “List of Diptera 
from Ae Columbia.” Can. Ent., 36, 1904, p 

J. M. Aldrich, “Catalogue N. A. Diptera. u Bonithe. Miscl. Coll., 46, No. 1444, 1905. 
(Complete to 1904.) 

C. F. Baker, “Reports of Californian and Nevadan Diptera. 
1, 'pP. 17-40, 1904. 

S.-W. Williston, N. A. Diptera. J.T. Hathaway, New Haven, Conn., 2d ed., 1908. 

W. R. Walton, “Glossary of Diptera.’”’ Ent. News, 20, 1909, p. 307. 

16, oe ““Head-Capsule and Mouth-parts of Diptera.” Illinois Biol. Mon., 3, 
19 0..2 

JR. Malloch, A Preliminary Classification of Diptera, Exclusive of Pupipara, ia 
upon Larval and Pupal Characters, with Keys to Imagines in Certain Families. Pt. 
Bul. Ill. State Lab. Nat. Hist., 12, 1917, p. 161. 

F. R. Cole and A. L. Lovett, “An Annotated List of the Diptera of Oregon.” Proc. 
vee Acad. Sct. (4), 11, No. 15, p. 197, 1921. 

C. T. Greene, “ Tlust. Synopsis of the Puparia of 100 Muscoid Flies.’”’ Proc. U.S. 

Nat. Mus., 60, No. 2405, 1922. 
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ful fliers particularly the predaceous forms, and with the exception of the 
nocturnal blood suckers, nearly all are diurnal and sun themselves in 
various places, frequenting flowers, foliage, fruit, honeydew, exuding tree 
sap, damp places, filth, and so forth. Eggs are normally produced, ex- 
cepting in the parastic forms which give birth to living young or to pupe, 
and certain forms having larval and pupal pedagenesis. The larvae, 
commonly known as maggots, are eyeless; instead of jointed legs they have 
ventral surface locomotor organs consisting of swellings, paired pseudopods 
or bristles; with distinct head or lacking the exposed chitinous head cover- 
ing; and are pointed or blunt at the ends. They are aquatic or terrestrial 


E s . : f/.. arista 


i 
uz -antenna |. 


front triangle. 
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Fig. 427.—The lesser bulb fly or onion fly, Humerus strigatus (Fallén), showing more important 
body parts. 


in habits and feed by piercing and sucking or by chewing. Breathing is 
usually by spiracles located along the sides of the body or one pair at each 
end or only one pair at the posterior end, and also sometimes by means of 
protrusion anal gills. Pupation occurs in a naked condition, in the last 
larval skin or puparium, or rarely in a cocoon. 

The habits of flies are often complicated and exceedingly varied. The 
adults of many well known aquatic forms, the larve of which feed upon 
decaying vegetable matter and invertebrates frequently doing much good 
in destroying larve of other injurious species, are voracious blood suckers 
and some are transmitters of serious human diseases as well as persistent 
tormentors. A large number of species which feed in the larval and adult 
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_ stages in carrion, excrement, and filth, spread contagion and transmit 
terrible diseases to the higher animals and to human beings. A number are 
parasitic in or on mammals and birds, and several large families are 
parasitic on insects and other invertebrates. All types of agricultural 
crops are attacked and great annual losses are sustained through the rav- 
ages of those infesting the roots, stems, foliage, fruit, and seeds of eco- 
nomic plants. With the exception of those which pollinate plants and de- 
stroy noxious insects and plants, the order is chiefly injurious and by far 
the most serious to human health and welfare. 


KEY TO SUBORDERS AND DIVISIONS 
Adults ! 


A. Adults or the pupx emerging through a T-shaped, longitudinal, or rarely a 
transverse slit in the larval skin; without a frontal lunule and ptilium; 
Palpisermentedc sc. c cele ce Pens e Sec eis (Suborder) Orthorrhapha p. 526 


B. Antenne relatively long with 7 or more segments; palpi usually with 
4 or 5 or rarely 2 segments; larvee with opposed mandibles........ 
(Division) Nemocera p. 526 


BB. Antenne short, variable, usually 3-segmented, the third segment some- 
times annulated and with a style or arista; palpi 1- or 2-segmented. 
Larve with vertically moving mandibles (Division) Brachycera p. 552 


AA. Adults emerging through a circular orifice at the anterior end of the larval 
skin; frontal lunule present and ptilium usually present. Pupa enclosed 
MUMS MAT VASAT sto), .<.4 sn tyes eve diy; aVonatas ffctece » (Suborder) Cyclorrhapha p. 563 


B. Adults without frontal suture.. Larvz with two to four pairs of chiti- 
nized processes which work horizontally and serve the purpose of 
grasping prey, in addition to the mouth hooks...... (Division) 

Aschiza or Athericera p. 563 


BB. Adults with frontal suture and lunule; larve with mouth hooks only 
(Division) Gchizophaca | p. “574 


C. Squamz small or vestigial; eyes of male never holoptic; trans- 
verse suture incomplete; first posterior cell widely open.. 
(Group) Acalyptrate p. 597 


CC. Squamz well developed; eyes of male holoptic or nearly so; 
transverse suture complete; subcosta distinct............ 
(Group) Calyptrate p. 574 


BBB. Adults tough and leathery, apterous or winged; usually ectoparasitic 
Ombirdsianedmammals. <2... .css 00. eb dcdineee ee (Suborder) Pupipara p. 617 


The adults according to Malloch do not emerge through a T-shaped 
slit in the larval skin in the Nemocera, although the pup usually do. 
Possibly by a stretch of imagination one can say that the adults do, but 
these do not emerge from the pupal skin until long after the larval stage is 
over, and only if, as in a few eases, they are entirely free from the larval 
skin in the entire pupal stage. 

In the Cyclorrhapha there are no cases where the adults emerge through 
a true circular orifice. This is more apparent than real as the entire ce- 


1 For keys to adults and also for larve and pups see J. R. Malloch, Bul. Ill. Lab. 
Nat. Hist., 12, 1917. 
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phalic end of the puparium is merely pushed off, but a close examination 
discloses the fact that there are sutures along the sides and an entire or 
interrupted suture across the dorsum about one-third the distance from the 
cephalic extremity that are very often quite conspicuous in the empty 
puparium, and especially so when there are splits caused by the emer- 
gence of the adults. The pupation of this last group takes place within 
the indurated last larval skin, which is not the case with any of the Orthor- 


Fia. 428.—Wing of the bulb fly, Medodon equestris (Fabr.). 
The cells are named on the drawing. The veins are: 
A, anal; 2dA, or 6th longitudinal; ar, arculus; C, 
costa; Cu, cubitus; Cu:, Cuz, and Mz or 5th longi- 
tudinal; h, humeral cross vein; M, media; Mi and 
Me or 4th longitudinal; M3, Cu: and Cue or 5th 
longitudinal; m, medial cross vein; m-cu, medio- , 
cubital cross vein; R, radius; Ri or 1st longitudinal 
vein; Re and Rs; or 2d longitudinal cross vein; R3 and Ra or 3d longitudinal cross vein; 
rm, radio-medial cross vein; Sc, subcosta or auxillary. 

Head and mouth parts of the stable fly, Stomoxys calcitrans (Linn.), showing parts: 1, an- 

tenna and arista; 2, compound eye; 8, labrum and proboscis; 4, labella; 5, labrum; 6, 

hypopharynx; 7, maxillary palpus. (After Herms.), (Also see Fig. 474.) 


rhapha except the Stratiomyizde and these have an entirely different head 
structure from the Cyclorrhapha. 


OrTHORRHAPHA (Suborder) 
Straight-seamed Flies 
Nemocera (Division) 
KEY TO PRINCIPAL FAMILIES 
(After J. R. Malloch) 
(Figs. 427, 428, 474) 
1, Wing with at least 9 veins extending to the margin (exclusive of the anal vein); 
if there are only 8 such veins the radius is 3-branched, the second branch 
having its base proximad of the radio-medial cross vein................5+ 2 
Wing with less than 9 veins extending to the margin, or the venation not asabove 8 
2. Mesonotum with a more or less distinct V-shaped suture; male hypopygium 
generally very large, chitinous; female ovipositor conical, chitinized, and 
generally protruded: ... 6 :2c-85.6 1b sea oi c.c:e toe vce atta ke o/c) e ral ea eee 3 


Mesonotum without distinct suture, or if there is a poorly defined suture it is 
NOt V-shape” «iis scc\s. gehen is Tolebee nies. o 7010 nis ere backs oie aetna as Daler tne sty OF 


oo ae 
7 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


. Wings short and broad 
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PUNO Temes HLT Reus UIDMeRTIS esos oc). cs os. wa Lie wide atl bene cccleid o ald ws wld dlaca as gacelale's 4 


Wing with 1 anal vein.............. FOREN 3 513,590 3 carer gee Ray rae! Ptychopteride 


. Last Snare joint slender, much longer than the combined lengths of the 3 pre- 


ing joints; auxiliary vein terminating in first vein (Crane Flies.) Tipulide p. 528 
ae palpal joint at most but little longer than the combined lengths of the pre- 
ceding joints; auxiliary vein usually terminating in costa, connected with 


TAME LUD Y aaNCLOSSRVEIE A teurtead seis piie Suns aieyehaia es 2's (ole 4 sle'a.o e's oa Limnobiidze 
Costa continued around the hind margin of the wing....................05- 6 
Costa discontinued at apex of wing................eeee ee Rhyphide (part) 

. Wing veins without conspicuous scale-like hairs.................. Dixide 
Wing veins with conspicuous scale-like hairs.............0.. cece eee c ences a 


ovate, occasionally pointed apically; tibize without 
apical spurs; small, robust species with rather short densely haired legs (Moth 
Flies, Owl Midges, DAA UMER He eens acer Melee wee clr sed Oy l4 2s Psychodide p. 532 
Wings elongate, narrow; tibize with apical spurs; rather large, slender species, 
with long, slender, usually moderately hairy or scaly legs (Mosquitoes.) 
Culicide p. 532 


. Wing with 2 to 4 distinct longitudinal veins (Gall Midges, Gall Gnats.).. 


Cecidomyiide p. “541 
Wangswith’ 5 orimore longitudinal veins.)........5 0.26.6 60 pce cece vtec cen ls 9 


. Wings with a secondary reticulation of fine creases or lines in addition to the 


veins; slender tipulid-like species with long slender legs (Net-winged Midges) 

4 Blepharoceride 

Wings without a secondary reticulation of fine creases, at most with a longi- 
tudinal furcate crease between media and cubitus.................22 00005 10 


Abdomen in both sexes with a conspicuous flap-like scale at base of dorsal sur- 
face which is detached posteriorly and fringed with long hairs (Buffalo Gnats, 


Teale THESE). Us: i Se AE pasa ml ne eo Simuliide p. "551 
Abdomen*without ‘such basal process......-- 0.2.2.0. ce dee teen eed apeeees 11 
PecOnGmpASHE Cellor. wing present...) 25 0. . 6.6 ce pbc wien sila neisice vee wg uaneuea 12 
MeDOn Masa CelOl WING ADSED » c)acletacis’ss aialso wiedsie wile gaa a a bis ona wlerecene Wilelelale 13: 
Antenna consisting of 2 stout joints, and an apical arista-like one composed 

voy’ Gi aye, TD repre cee ya Vi ai aa erm as eR aS ae mee ie aera Orphnephilidze 
Antennz composed of 10-11 joints, the apical portion stout, not differentiated, 

Emus eu OVrArCh ICES, ) 5-2 ines Seaveicts. due 6 012 | hae Ad lie shale wee Bibionide p. 550 


Antenne consisting of 10-11 joints in both sexes (10 if scape is regarded as con- 
sisting of 1 joint), the joints of central portion of flagellum shorter than broad; 
radius and costa conspicuous, the other veins indistinct; at least the mid and 


Minditibie without apical spurs....6 i... .)06 6 oie en cee wed sweet Scatopsidz 
Without the above combination! Of Characters... 5.6. == secede cate ena oe oe 14: 
Coxe unusually enehied rater ate ee SORT ESCA lca ie ed OE ROALD 15 
MP reromnOM MMIIsIAlyAClongated | i) oly. ea Ns son tysun eveveselarely y shece aiarersernvaitiaies sie ¢ sacle 19 
Radius with 3 branches; medio-cubital cross vein present................055. 16 
Radius with only 2 branches, or if there are three present the medio-cubital 

cross vein is absent (Fungus Gnats.)............--...-. Mycetophilide p. 531 
Radio-medial cross vein present, causing the base of the first posterior cell to 

be more or less broadly truncate... .. 21.00. fee see eel ee eee 17 
Radio-medial cross vein apparently absent, fused with base of third branch of — 

radius so that the base of first posterior ‘call Sg RGUEE HK Seaee Re. a 18 
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17. Medio-cubital cross vein much proximad of the radio-medial, causing the pos- 
terior portion, divided longitudinally by media, to be much shorter than the 
ANFEFIORSPOLLION: ws. ites dace: « wots eee cee Gelatin Bolitophilidz 

Medio-cubital cross vein almost directly in vertical line with the radio-medial, 
the 2 cells divided longitudinally by media subequal in length Rhyphidz (part) 


18. Antennz short, thick, and often flattened.................... Platyuride 
Antennz very long, usually exceeding in length that of body, very slender. . 
Macroceride 
19. Mouth parts chitinized, constructed for piercing, not in the form of a long 
slender process (Punkies, No-see-ums.)............-.--+ Ceratopogonide p. 540 
Mouth parts not chitinized, fleshy, sometimes in the form of a long slender 
PLOCESS\ cise bcocdin seth ip eeeceeia aia did eb lnm oles clele tle iualedt a> crc rr 
20. Radius with 2 branches (Root Gnats.).........0..0.00eceeue sees Sciaride p. 531 


Radius with 3-4 branches, if less or indistinct the antennal joints with very 
long plumes in the male and very conspicuous constrictions between them 
in the female\(MideessGnats,): o- +s st enc scree eee Chironomide p. 540 


TIPULIDZ.' Crane Flies. 

These are very small to large, slen- 
der, long-legged, brown or gray flies, 
with from six to thirty-nine antennal 
segments, four- to five-segmented palpi, 
and V-shaped mesonotal suture. The 
females are easily separated from the 
males by the sharp ovipositors. It is a 
very large family and only a few of the . 
more interesting forms are noted. 


The thick-legged snow gnat, Chionea valga 
Harris, is a wingless spider-like species, 5 mm. 
long and yellowish brown in color. The femora 
of the hind legs are enlarged. They appear in 
the snow in early spring and range from New 
York to British Columbia. In the west they 
are found at high altitudes. C. nivicola Doane 

‘is a similar species, 4 mm. long and reddish 
brown, which occurs on the snow in eastern 
Washington. 

The leaf-eating crane fly, Cylindrotoma splen- 
dens Doane? (C. juncta Coq.), is a small, pale 
yellow and black, alate species 9-10 mm. "long, 
which appears the last of May in Alaska and 
British Columbia. The females insert the whit- 
Ss : ish, elongate-oval eggs into slits in the lower 

Fic. 429.—Larve of the giant crane fly, epidermis of the leaves of the false bugbane 
Holorusia rubiginosa Loew. which grows in the damp, shady woodlands. 

The larve are greenish when mature and from 

8 to 9 mm. long. They are to be found when young, feeding on both surfaces of the 
leaves, but when mature on the upper sides only. They move by looping the body, eat 


1R. W. Doane, “N. A. Species Trpulide. ” Jour. N. Y. Ent. Soc., 8, p. 182; 1900; 
9, p. 97, 1901. “The Genus Dicranomyia.”’ Ent. News, 19, p. 5, 1908. New Western 
Tipulide.” Ann. Ent. Soc. Am., 5, p. 41, 1912. 

aan ee “The Hypopygium of the Tipulide.” Trans. Am. Ent. Soc., 30, 
p. 

w. G. Dietz, “Syn. N. A. Species Tipulide.”” Ann. Ent. Soc. Am., 6, p. 461, 1913. 


2A. E. Cameron, Ann. Ent. Soc’Am., 11, p. 67, 1918. 
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_, large holes in the leaves, and hibernate in a half-grown condition on the ground under 
the dead leaves. They begin feeding as soon as the foliage appears on the host plants in 
the spring. Pupation occurs on the leaves, the adults emerging after the middle of 
May. There is but one brood. 

The wood-boring tipulid, Ctenophora angustipennis Loew, is black and yellowish 
red, the head and antenne black, the wings pale amber, the abdomen yellowish red 
with a continuous black stripe, and the length 17 to 25 mm. The larve are dirty brown- 
ish white, 39 mm. long and 5.2 mm. in diameter. The eggs are black. This species 
inhabits wet, decaying wood, and according to A. L. Lovett often bores into the wet, 
dead areas in prune trees in Oregon. It also occurs in British Columbia, Washington, 
and California. 

The giant crane fly, Holorusia rubiginosa Loew? (Fig. 429), is the largest western 
tipulid as well as the largest western dipteron, the length of the body averaging from 
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Fia. 430.—Tipula pubera Loew, a common crane fly in the San Francisco Bay Region, Cali- 
fornia. (After Woodworth.) i 


25 mm. for the male to 35 mm. for the female and the wing expanse from 55 to 75 mm. 
The color is a uniform reddish brown, somewhat duller on the thorax where there are 
also white lateral and ventral markings. The legs are unusually long and easily torn 
from the body. The large dull brown larve vary from 30 to 55 mm. in length and are 
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nell Agr. Exp. Sta., pt. I, 25, p. 771, 1919; pt. II, 38, p. 699, 1920. 
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semi-aquatic or aquatic in habits, living in leaf mold, grass roots, trash, or mud, in the 
bottoms or around the edges of pools and creeks. It is a Pacifie Coast species ranging 
from British Columbia to Southern California and also reported from Idaho. 

The acute crane fly, Tipula acuta Doane, is a large species, 15 to 25 mm. long, 
grayish with a conspicuous dark brown, longitudinal line on the dorsum of the abdo- 
men, and several small, dusky spots and a large, oblique white mark near the tips 
of the wings. It is a very common species often very abundant in late summer and 
fall, the females ovipositing in the dry soil in Washington, Oregon, and California, 
The eggs are oval and pale brown. ‘The larve are typical leather jackets and feed 
on the roots of grasses and succulent plants, including the tubers of dahlias, wherever 
decay occurs. T. precisa Loew closely resembles the former in size and color and 
occurs in California. 7. angustipennis Loew is reported by R. A. Cooley as abundant 
in Montana.! T. derbyi Doane is a small yellow species, 12-13 mm. long, with slightly 
smoky, hyaline wings. The larve feed on the roots of grasses and grain in California. 


The range crane fly, Tipula simplex Doane? (Fig. 431), is one of the most 
destructive species in California. The adult females are practically wing- 
less with only small wing stubs, grayish brown, rather short-legged, and 

; 10-13 mm. long, while the 
males are winged and 8-10 
mm. long. The eggs are elon- 
gated, black and 0. 08 mm. 
long. They are laid in the 
ground during the spring and 
summer months. The larve 
are 18-25 mm. long, pale 
brown, and rather roughened. 
The pupe are more flattened 
and with two horn-like projec- 
tions at the anterior end. The 
larvee appear in January, Feb- 
ruary, and March, often in 
Fic. 431.—Winged male and apterous female of the countless numbers, in pastures, 
range crane fly, Tipula simplex Doane. (After Carnes grasslands, and grain fields. 
and oe They live in small round - 
holes from which they emerge 
nights and dull days to feed upon the green vegetation. They are not 
abundant every year, but in some favorable mild and wet seasons they 
often denude vast areas of grasslands and grain, particularly barley. They 
also at times injure alfalfa. In the spring great numbers of adult males 
and females often congregate in large numbers under rocks or other ob- 
jects on the grassy hillsides. A white fungus kills great numbers of the 
larve and pups, and blackbirds and kill deers devour great numbers of 
them. Very effective control measures have been worked out by Packard 
and Thompson consisting in the use of the regular grasshopper poison 
bran mash consisting of 25 pounds of bran, 1 pound of Paris green, and 

1 Twelfth Rept. Ent. Mont., Bul. 102, Mont. Agr. Exp. Sta. 1914, p. 197. 

2 Also known as the alfalfa crane fly. 

R. W. Doane, Jour. N. Y. Ent. Soc., 9, 1901, p.103. Orig. desc. Ent. News, 18, 1907, 

p. 15; 19, 1908, p. 437. 

E. K. Carnes and E. J. Newcomer, Mthly. Bul., Cal. Hort. Com. 1, 1912, p. 279. 
E. O. Essig, Inj. and Ben. Ins. Cal., bd, ed. 1915, >. 318. 


C. M. Packard and B. G. Thompson, “The Range Crane-flies in California.” Dept. 
Circ. 172, U. S. Dept. Agr. 1921. 
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‘about 3 gallons of water. It should be separated into small particles and 
‘evenly distributed over the infested areas. 7. quaylii Doane is often as- 
sociated with the former and similar in size and color, but both male and 
female have only vestigial wings. 


-~MYCETOPHILID. Fungus Gnats.! 

This is a family of small, slender, delicate, mosquito-like flies which 
move rather quickly over damp, secluded places and which are readily 
distinguished by the elongated coxe. The eggs are laid in fungi and in wet, 
decaying wood and other vegetable matter. The larve are usually slender, 
12-segmented, footless, smooth, whitish with brown or black chitinized 
head, and eight pairs of spiracles. They live in fungi, damp soil, decayed 
wood or other vegetable matter. Some are often serious pests to cultivated 
mushrooms and are controlled by cleaning and screening the beds. 


Mycomya mendax Johannsen is 6 mm. long, yellow and black. The larve feed on 
decayed wood and fungi. The range is from British Columbia to California, including 
Idaho. Leia nigra Johannsen is 4 mm. long and shining black with yellow markings 
on the venter and legs. The larvee infest mushrooms in Washington. L. striata Willis- 
ton is 5 mm. long, with the head and thorax yellow and abdomen black. The larve 
live in mushrooms in Washington, California, and Wyoming. Mvycetophila scalaris 
_ Loew is 3 mm. long and yellowish with darker markings. It infests boletus and poly- 
porus in the east, and ranges west to British Columbia. M. fallax Loew is 3 to 3.7 
mm. long, and dark brown to black. It occurs on fungi in California. M. pectita Johann- 
sen is 3.5 mm. in length, dusky yellow and dark brown. It occurs on fungi in British 
Columbia and Washington. M. punctata Meigen is brownish and 4-6 mm. long. It 
’ is the commonest species throughout the country. In the west it infests various toad- 
stools and mushrooms, including the edible Stropharia semiglobata Batsch, as well 
‘as Coprinus and Locellina in California. It is also reported from Idaho and Wyoming. 

M. mutica Loew is a very small reddish yellow or fuscous species, 2.7 mm. long, which 

‘is also a common and widely distributed species throughout North America. The 
larve infest mushrooms and toadstools. It is known in British Cohgehie, Washing- 
ton, California, and Wyoming in the west. 


SCIARIDZ.” Root Gnats. 

_ These gnats are closely related to the preceding family in which they’ 
were formerly included. They differ in having the coxe much less elon- 
gated, and by the wing venation, ‘‘the R-M cross vein being in the same right 
line with the second section of the radial sector, and the cubitus forking near 
the base of the wing.” (Johannsen.) The larve live largely on decayed 
vegetable and organic materials but many species infest the roots and tubers 
of plants and do some damage, particularly in the warm humus soils of 
greenhouses. The fickle midge, Sciara inconstans Fitch, is 2 mm. long, and 
shining black with pale femora. The larve are reported as infesting pur- 
ple locoweed in Colorado.* Johannsen thinks the western forms are prob- 


10. A. Johannsen, The Fungus Gnats of N. A., Buls. Maine Agr. Exp. Sta. I, Bul. 
172, 1909; II, Bul. 180, 1910; IIT, Bul. 196, 1911; IV, Bul. 200, 1919. WW yoetoratulide: if 
Genera I msectorum, 98, 1909. 
E. Guthrie, “New Mycetophilide from Cal.” Ann. Ent. oe Am., 10, 1917, p. 314. 
a Sherman, “British Columbia Mycetophilide.”’ Proc. B.C. Ent. Soc., 1919, p. 12; 
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20. Ai Johannsen, Sciarine. Bul. 200 Maine Agr. eee Sta., 1912, p 
F. W. Pettey, “Revision of Genus Sciara.” Ann. Ent. Soc. Am., tn vais, p. 319. 
This family is retained)\in Mycetophilide by J. M. ‘Aldrich. 
3¥. H. Chittenden, Bul. 64, pt. V, Bur. Ent. U. S. Dept. Agr., 1909, p. 36. 
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ably S. prolifica Felt,! which also occurs in British Columbia and Cali- 
fornia. S. pauciseta Felt is 2 mm. long and shining black with yellow 
markings on legs. It has been reared from decayed choke cherries in Brit- 
ish Columbia, orange and lemon twigs in California, and gooseberries in 
New York. The clover crown midge, Neosciara trifolit Pettey (Sciara),? 
is a Small black species 1.2 to 1.5 mm. long, closely related to the preceding 
midge and has been reared by A. C. Burrill from the crowns of red clover 
in Idaho. 


PSYCHODIDZ.’ Moth Flies, Owl Midges, Sand Flies. 

These are very small, hairy, brownish or dark flies resembling brown 
lacewings or small moths. The wings are usually folded roof-like and, 
rarely, horizontally over the body. The adults are nocturnal and frequently 
come out of the sink drains in which the larve live in a semi-aquatic 
environment. Some species live under water. The larve feed on alge 
or on decayed vegetable matter. The adults of some tropical and sub- 
tropical species are bloodsuckers and serious enemies of humans, as they 
are vectors of fevers and other diseases. Some also feed on reptiles. Our 
western forms are aquatic or breed in decayed vegetable matter and dung 
and all are non-injurious so far as known. 


Psychoda pacifica Kincaid is 2-2.3 mm. long, brown, with the wings folded roof-like 
when at rest. It is a common Pacific Coast species ranging from Alaska to Southern 
California. ‘The larvee have been reared from manure. ‘The species also breeds in 
cesspools# and drains, the adults emerging into wash basins and sinks. Pericoma bi- 
punctata Kincaid is brown clothed with white hairs. It also ranges from Alaska to 
Southern California. 


CULICIDZ.® Mosquitoes. 

The adults are small, slender, long-legged, frail flies characterized by 
the scaly wings, complete marginal wing vein, and absence of ocelii. They 
are of great economic importance not so much because of their bloodsuck- 
ing habits, but rather because of the transmission of such serious diseases 
as malaria, yellow fever, and filariasis. The original food, however, of 
both males and females is supposed to have been plant juices. The larve 
are aquatic, living under a great variety of conditions such as deep lakes, 
shallow, clear or permanent running streams, or stagnant, temporary 
pools or ditches. They are usually elongated with head and thorax well- 
developed, body somewhat hairy, with the respiratory organs often as 
elongated tubular spiracles on the penultimate abdominal segment. 
Some of the forms living in deep water have air sacs in the thorax and tip 
of the abdomen permitting them to remain continuously under water. . 
They are vegetarian, feeding on minute particles of decaying materials 

10, A. Johannsen, Bul. 200, Maine Agr. Exp. Sta., 1912, p. 189. 
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or predaceous on very small aquatic animals. The movements are such 
as to give rise to the common name “wrigglers.” The pupx have con- 
spicuously swollen thoraces, trumpet-like respiratory organs well back on 
the disk of the thorax, and with 2 or 4 flat, paddle-like organs for swimming. 
They are quite active and are called “tumblers” because of their quick, 
odd movements. The adults escape directly from the pupal skins on the 
surface of the water. The eggs are very small, elongate or oval, and laid 
singly or in masses or in rafts on the water or on the mud. Breeding may or 
“may not continue throughout the summer. In most species the adults 
hibernate in hollow logs, culverts, deserted buildings, or under bridges, 
and appear in the spring. In some species, however, the eggs are laid in 
the summer or fall and hatch with the melting of the snow in the spring. 
There are many natural enemies consisting of fish and predaceous water 
insects which feed on the larvee and pup, while dragonflies are the most 
important enemies of the adults. Their efficiency is handicapped by the 
fact that while most mosquitoes are nocturnal, the dragonflies are diurnal. 
Day mosquitoes are readily taken, and on summer days dragonflies can 
be seen busily at work almost up to dark. Artificial control has proved 
‘thoroughly successful and has made healthful many malarial and fever- 
ridden districts. The organization of malaria abatement districts is an 
effective means of ridding large areas of malaria mosquitoes in California. 
Eliminating the breeding places by ditches and by preventing the overflow 
and accumulation of waste irrigating water is fundamental wherever 
possible. Where this cannot be done, oiling is resorted to with great ef- 
fectiveness. Small mosquito-eating fishes are also valuable in permanent 
breeding places. 

There are many species in the west and space permits of only the briefest 
discussion of the family. The classification follows Dyar. 


Members of the large genus Culex are especially abundant in the tropical and warmer 
temperate areas with few ranging into the cold northern regions. The eggs are laid 
on the surface of the water, in irregular shaped, a rafts by overwintering females. 
‘The individual eggs are somewhat cigar-shaped and 0.7 mm. long. The rafts appear 
as masses of soot on the water. The larve inhabit permanent water under natural 
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and artificial conditions and the adults are often abundant and troublesome biters in 
the country, towns, and cities. Many species transmit diseases of birds and animals, 
but do not carry serious human diseases except filariasis in the tropics. The hum is 
often very high-pitched and loud. Culex anips Dyar is a small, blackish species, with 
dark reddish mesonotum, white spots on the lateral basal abdominal segments, and 
the femora white beneath. It is reported only from extreme Southern California. 

apicalis Adams (C. sazxatilis Grossbeck, C, fricki Ludlow, etc.) ! is a small dark species 
with white bands on the apices of the abdominal segments. The larve breed in grassy 
marshes or in surface pools and ditches under the protection of willows or bushes. 
The adults are often common but feed on cold-blooded animals, like frogs, and not on 
humans. The species occurs throughout Europe and North America. In the west it 
occurs in New Mexico, California, and north to British Columbia. The house mos- 
quito, Culex quinquefasciatus Say, is a pestiferous medium-sized, reddish brown mos- 
quito, the larvae of which breed in ponds, old wells, rainbarrels, cans, and artificial re- 
ceptacles. It isa common tropical mosquito ranging far up into the Eastern States, but 
occurs only in Arizona, the Imperial Valley and occasionally in the Southern San Joaquin 
Valley, California. The European house mosquito, Culex pipiens Linn. (C. conso- 
brinus Rob.-Desvoidy, etc.), is also a medium-sized, reddish brown species with en- 
tirely dark wing scales. It prefers artificial receptacles for breeding, but the larve 
also occur in pools polluted by animal refuse. It is cosmopolitan, having been intro- 
duced into the temperate regions. In the west it ranges from New Mexico and Cali- 
fornia into British Columbia and Alaska. The little black or white dotted mosquito, 
Culex territans Walker (C. restuans Theobald, C. brehmet Knab), is a medium-sized, 
reddish brown mosquito with the proboscis and legs wholly dark, and pale brown rings 
at the ends of the tarsal joints. It is a house-infesting species which breeds in dirty 
puddles and artificial receptacles. It is reported only in California in the west, but 
occurs throughout the country east of the Rocky Mountains. Culex erythrothorax 
Dyar is a medium-sized, reddish species with integument and scales of the mesonotum 
red. The larve live in permanent ponds, and rest on the surface upon reeds in Southern 
California. The common mosquito, Culex tarsalis Coquillett (C. kelloggi Theobald, etc.), 
is a medium-sized species, blackish or brownish with bronzy scales and narrow, silvery 
line on each side of the mesonotum. Its most characteristic marking is the white band 
at the middle of the proboscis and dark V-shaped markings on the venter of the ab- 
domen. The abdomen has white, basal rings on the segments, the tarsi have white 
rings on both ends of the joints, and the wing scales are dark and hairlike, forming a 
little tuft at the base’of the third vein. The larve live in marshes, pools, river beds, 
in the grass at the edges of lakes, in irrigation ditches, and in brackish water near the 
sea. The adults are persistent biters and readily enter houses. It is primarily a western 
species known in British Columbia, Washington, Oregon, California, Idaho, Nevada, 
Arizona, Montana, and Colorado. It is the commonest mosquito in California. The 
white-banded mosquito, Culex stigmatosoma Dyar, is very similar to the preceding species. 
The white rings on the tarsi are wide on the hind legs and narrow on the others, and 
the V-shaped, dark abdominal markings are replaced by median spots. It breeds in 
stream beds, pools, fountains, barrels, and horse troughs, where the water is more or 
se permanent. It is tropical ranging through Mexico into California and Southern 

regon. 


The species of Theobaldia (Culiseta) are large mosquitoes inhabiting 
temperate regions. The eggs are laid in compact rafts on the surface of 
the water by overwintering females. The larve inhabit permanent water; 
a few, however, readily breed in artificial receptacles. The adults attack 
humans, horses, and cattle, but are sluggish biters. There are but few 
species. Dyar’s mosquito, Theobaldia dyari (Coquillett), is a large dark 
brown species with broad white bands at the bases of the abdominal seg- 
ments and the tarsi with faint whitish rings at both ends of the joints. 
The larve appear in the spring in cold bogs of Alaska, British Columbia, 
Canada, and Northern United States. The Alaska mosquito, Theobaldia 


1 This species has been confused with C. territans Walker in the west. SS. B. Freeborn 
considers C’. apicalis Adams as the proper name. é 
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_alaskaénsis (Ludlow), is very large and blackish, and separable from the 
former by the white rings which occur only at the bases of the tarsal joints. 
The larve live in grassy marshes in river valleys and the adults hibernate, 
appearing in the spring to lay the eggs on the surface of the water. The 
adults bite humans, but are seldom sufficiently numerous to be serious. 
The species ranges from Siberia and Alaska into British Columbia and 
Montana. The rainbarrel mosquito, Theobaldia incidens (Thomson) (Culez, 
C. particips Adams), is alarge dark mosquito with spotted wings, the ab- 
domen with basal segmental white bands, the tarsi with narrow white 
basal rings. The adults hibernate. The egg rafts are narrow. The larve 
inhabit permanent ditches, swamps, dirty and clear pools, brackish water, 
and are often found in rainbarrels, hence the common name. The adults 
are lazy and apparently bite humans less than horses and cattle. It is 
a western species known west of the Rocky Mountains from New Mexico 
to Alaska. It is one of the commonest species in California and a ready 
biter in this State. The snow mosquito, Theobaldia impatiens (Walker), 
is a very large, dark brown species with two wide paler lines on the me- 
sonotum, mouth parts black, basal segmental white bands, wing scales 
black, coarsely linear, and wanting on the cross veins. The adults inhabit 
chiefly thinly wooded areas and mountain slopes, and are rarely trouble- 
some. During winter hibernation they often appear on warm winter days. 
The eggs are laid in somewhat triangular rafts on the surface of the water 
in the spring. The larve live in permanent, dark forest pools and are 
extensively preyed upon by the phantom culicid larve of Pelorempis 
americana (Johannsen). The species ranges over much of this country 
and is known in Alaska, British Columbia, Washington, Montana, Oregon, 
and California, but is most abundant in the northern forests. The broad- 
winged mosquito, Theobaldia inornatus (Williston) (Culex, Cs magnipennis 
Felt), is also a very large, dark brown species with mouth parts brown, 
two bare, paler brown lines on the mesonotum, pale yellow basal segmental 
lines on the abdomen, and broad wings with ‘linear blackish scales. The 
adults hibernate and are much more troublesome to large mammals than 
to humans. The eggs are laid in elongated rafts. The larve live in per- 
manent water and not in artificial receptacles. The distribution is general 
throughout the country and includes all of the west from the Rocky Moun- 
tains to the Pacific and from New Mexico and Southern California into 
Montana and British Columbia. 


Members of the small genus Teniorhynchus' are chiefly tropical. The adults are 
' large and with the wing scales distinctly large and broad. The eggs are laid in com- 
pact rafts on the surface of the water where water plants suitable for feeding are growing. 
The larve are exceptional in that the air tube is adapted for piercing the submerged 
stems and roots of aquatic plants from which they secure oxygen for breathing. They 
are usually thus anchored to plants and do not come to the surface after hatching. 
_ But one species, 7. perturbans (Walker), occurs in the west. It isa large brownish species 
with the tarsi conspicuously ringed with broad white bands at the bases of the joints, 
and wings densely covered with broad white and brown scales intermixed. The adults 
_ are very painful biters and will fly several miles from their breeding grounds in search 
of food. They readily invade houses. The winter is passed in the half-grown larval 
stage attached to stems and roots of sedges and other aquatic plants in permanent 
pools and marshes, usually in timbered regions. The species ranges throughout North 
| America and is recorded i in the west in Montana and, rarely, in British Columbia. 


1 Mansonia of some American authors. 
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Psorophora signipennis (Coquillett) (T@niorhynchus, Grabhamia) is the chief rep- 
resentative of a small genus of large and showy mosquitoes with scaly legs. They 
are severe biters being able to penetrate considerable thicknesses of clothing, and may 
be carriers of disease. This is a genus of tropical and temperate America. The eggs 
are spinose and laid singly on the mud of drying pools or. on the dry bottoms of rain 
pools where they may remain dry much of the time during summer and winter and 
for periods of several years. They hatch after successive rains, not all hatching at any 
one time, and the wrigglers mature very quickly in four or five days. The larve of 
some species of the genus are predaceous on other wrigglers. The adults of the above 
species are medium-sized and yellowish with spotted wings. The species is primarily 
a prairie form in arid regions west of the Rocky Mountains ranging from Texas, New 
Mexico, and Arizona to Montana. 


The genus Aédes embraces many species, living in great numbers in the 
tropic, temperate, and arctic regions throughout the world. The adults 
are for the most part medium-sized or small, often exceedingly abundant 
and severe biters. The yellow fever mosquito and closely related forms of 
the tropics are the only members which carry human diseases, being sup- 
posed to transmit yellow and dengue fevers and filariasis. After laying 
eggs, the adults die off. The winter is passed in the egg stage. The eggs 
are black, spindle-shaped, and laid singly in the mud, tree holes, or other 
places where water collects, in which stage the winter is ‘passed. The specieg 
are found under varying conditions in the tidelands, river valleys, and the 
higher altitudes and regions of snow and ice. In any case, after a period 
of dormancy the eggs hatch when submerged by the rains or melting snows 
of the spring, the larve developing rapidly and the adults issuing in a 
remarkably short space of time. A visit to the high mountains or to the 
colder northern regions when the snow is melting soon convinces the early 
camper or vacationist that the proper way to escape being literally eaten 
up by mosquitoes, is to defer visits to such regions until after the snow is 
all gone at the campsite, for no amount of battling, nets, or ointment will 
preserve the peace of mind of one who thus sallies forth to the haunts of 
mountain trout and snow mosquitoes. Aédes pullatus Coquillett is a 
medium-sized black species, the mesonotum yellowish or whitish. The 
. larve are found in muddy pools along streams and lakes and are late 
developing. The males swarm over brush around water on late afternoons 
or after sunset. The species occurs from Alaska through British Columbia 
into Idaho, Montana, Wyoming, and Colorado. In the southern ranges it 
frequents high altitudes. A. intrudens Dyar, A. dianteus Howard, Dyar 
and. Knab, and A. punctor Kirby are all medium-sized: black mosquitoes 
inhabitating the northern forest areas from the Atlantic to the Pacific. 
All are troublesome. A. punctodes Dyar is apparently confined to Alaska. 
A. leuconotips Dyar and A. cyclocerculus Dyar are black forms close to 
A. communis communis (De Geer) and A. punctor Kirby. They range 
from Alaska to British Columbia, the larve developing in the muskeg 
pools along the Pacific Coast. A. aboriginis Dyar is a similar species 
ranging from Alaska to Washington, and breeding in foul pools in the deep 
forests where the adults bite day or night. A. hexodontus Dyar is also 
similar to the foregoing species, the larve appearing after the snow is all 
gone in shallow pools in marshes, meadows, or along streams in the moun- 
tains of Oregon and California. The adults bite in daylight in shady places, 
but appear in greatest numbers at nightfall. A. cdahoénsis Theobald 
is a small dark gray species inhabiting the open plains country, avoiding 
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‘timber, in Montana, Colorado, Idaho, Washington, British Columbia, 
Nevada, and Utah. A. estivalis (Dyar)1is a small gray western species 
with dark brown mesonotum, preferring the wooded areas of Montana, 
Idaho, Washington, and British Columbia. A. aldrichi Dyar and Knab 
is similar with yellowish mesonotum. It inhabits the wooded river bot- 
toms. The larve live in flooded alder bottoms and are the dominant species 
in such localities. The females are severe biters. The mosquito ranges 
on both sides of the Rocky Mountains in Montana, Wyoming, and Colorado 
and westward into Idaho and British Columbia. It is often a serious pest 
in the Fraser River Valley.2, A. impiger (Walker) is a small blackish for- 
est species close to A. communis communis (De Geer), the larve develop- 
ing in the early spring pools in the northern forests of Alaska, British 
Columbia, Washington, and the High Sierras of California, and east to 
the Atlantic Coast. A. cataphylla Dyar is similar in appearance and habits 
ranging from Alaska into British Columbia, Idaho, Montana, Wyoming, 
and the Sierras of California. A. niphadopsts Dyar and Knab is related 
to the two previous forms. The larve inhabit brackish pools on the east- 
ern shore of Great Salt Lake, Utah. 

The common snow mosquito, Aédes communis communis (De Geer), is 
a fairly large, black, common and pestiferous snow mosquito of the higher 
altitudes in the Western States or in the valleys of the far north. The larve 
develop in ground pools in the mountain meadows and forests, formed by 
melting snow in the spring. The adults bite day and night and are horrible 
tormentors to early visitors of the higher altitudes in June and July. The 
typical form ranges in the northern forests from the Atlantic to the Pacific 
and is known in Montana and Alaska. Many localized races are recognized 
as follows: A. communis altiusculus Dyar occurs at Mount Rainier, Wash- 
ington; A. communis masame Dyar tortures July visitors at Crater Lake, 
Oregon, as the writer can well testify for 1923; A. communis tahoensis 
Dyar ranges throughout the Sierras of California. 

The brown salt marsh mosquito, Aédes dorsalis (Meigen) (Culex curriet 
Cog., C. lativittatus Coq., A. quaylei Dyar and Knab), is one of the most 
common and troublesome species along the Pacific Coast. The adults 
are small, yellowish gray with the tarsi banded white, the mesonotum with 
a diffused median brown stripe, the abdomen with grayish white basal 
segmental bands and a longitudinal dorsal line forming dark paired quadrate 
spots along the back, and the tarsi with pale rings at both ends of the seg- 
ments. The species inhabits low dry areas and moist coastal plains. The 
larve live in ground and rock pools, brackish water, and salt marshes. 
The adults are often carried by the wind into towns and cities, and bite 
persistently after sunset. It is practically a cosmopolitan species. In 
the west it is known in nearly all of the areas, having been reported in 
British Columbia, Washington, Oregon, California, Nevada, Utah, Idaho, 
Montana, Wyoming, Colorado, and New Mexico. 

The field mosquito, Aédes campestris Dyar and Knab, appears much like 
the preceding species and bites day and night, the larve inhabiting mineral 
pools and brackish water often in company with it. Although localized 
it is often very abundant and ranges from Alaska through British Columbia 


1 Probably a synonym of A. hirsuteron (Theobald) an eastern species. 
' 2Can. Ent., 53, 1921, p. 48. 
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into Idaho, Utah, Montana, and eastward. A. canadensis (Theobald) 
and A. excrucians (Walker) are woodland species which inhabit the north- , 
ern forests from the Atlantic to the Pacific, the former in Montana and 
British Columbia, and the latter in British Columbia and Alaska in the 
west. Aédes increpitus Dyar is a small black species with ringed tarsi, 
inhabiting the forest regions of the Sierras of California and Nevada. 
A. mutatus Dyar is a race of the former found in Washington, Idaho, 
Utah, Montana, Wyoming, and Colorado. A. fitchi palustris Dyar is 
a large blackish species with ringed tarsi, which is the western representa- 
tive of A. fitchi (Felt and Young). The larve live in early marsh pools 
and the adults fly in the forests until late fall in the Coastal mountains of 
California, Oregon, Washington, British Columbia, and Alaska. 

The California salt marsh mosquito, A édes squamiger (Coquillett) (Culex), 
is a rather large brownish gray species with ringed tarsi. The larve in- 
habit salt marshes and tide pools along the coast of middle and southern 
California. The adults invade cities and: towns, particularly in the San 
Francisco Bay region and are persistent and severe biters at dusk on warm 
summer and fall days. A. varipalpus (Coquillett) (Culex, Teniornynchus 
sterrensis Ludlow), is a beautiful, small black mosquito with white ringed 
tarsi. It inhabits forests. The adults are annoying but usually rare. The 
males swarm about the hosts awaiting the females. The larve breed in tree 
holes and artificial receptacles. The species ranges along the Pacific 
Goast from British Columbia to Southern California, and east to the summit 
-of the Sierras and into Arizona. A. teniorhynchus (Wiedemann) (Culex, 
C. damnosus Say), is a small dark species with white-banded proboscis, 
often present in great numbers throughout North America. The larve 
live in brackish tide pools along the coast. It is reported only from South- 
ern California in the west. A. nigromaculis (Ludlow) (Grabhamia, G. grisea 
Ludlow) is a rather large blackish species with bronzy yellow mesonotum 
and white ringed tarsi. It is a plains and prairie mosquito, the adults 
being severe biters. The larve develop in waste irrigating and rain pools. 
The species occurs in New Mexico, Colorado, Wyoming, Montana, Idaho, 
Utah, and Arizona. 

The vexatious mosquito, Aédes vexans (Meigen), has a host of synonyms 
and has often been wrongly determined. The adults are medium-sized, 
brown, the abdomen black with basal segmental white rings, narrow white 
basal tarsal rings, and wholly dark wing scales. The adults are often 
abundant in woods and thickets and are severe biters. They are rarely 
found in the open or at high altitudes. The larve breed in pools formed 
by rain or overflow from floods or irrigation ditches. The mosquito is 
common throughout much of North America and in the west occurs in 
New Mexico, Colorado, Wyoming, Montana, Idaho, Arizona, California, 
Oregon, and British Columbia. In the latter province it breeds in alder 
bottoms, according to E. Hearle. A. cinereus Meigen is a small blackish 
mosquito with much the same appearance and habits as the former. It 
ranges in Colorado, Montana, British Columbia, Washington, Oregon, 
and California in the west. A. ventrovittis Dyar is a small black species - 
inhabiting the Sierras in California and Mount Rainier in Washington. 
It is a fierce day biter, appearing early in the season, and probably breeds 
in snow water. 


a 


DIPTERA 539 


The malaria mosquitoes which belong to the genus Anopheles are so 
called from the fact that nearly all of them are vectors of that disease. 
They are chiefly inhabitants of the tropical and warmer temperate regions 
throughout the world and rarely occur in the far north. The adults are 
roughly distinguished from other common mosquitoes by the long palpi 
in both sexes, the straight proboscis, the simple scutellum which is not 


- lobed, and the peculiar habit of tilting the body at a considerable angle 


in biting. They are voracious bloodsuckers and are capable of flying long 
distances in search of food. Flight is chiefly at dusk but they are also known 
to bite in broad daylight. The hum is very low pitched as compared with 
many other mosquitoes. Hibernation in our area is usually in the adult 
stage in hollow trees, culverts, under bridges, and so forth. The eggs are 
fusiform with rounded ends and furnished with longitudinal leaf-like 
appendages of various shapes as floats. They are laid singly on the sur- 
face of the water and float. The larve are surface feeders and lie hori- 
zontally attached to the surface film by the fan-shaped abdominal tufts 
and by the characteristic short air tube. This position is in sharp contrast 


to that of other mosquito wrigglers which assume a position at a dis- 


tinct angle to the surface. In feeding on the small alge and minute animal 
matter, the head is turned completely over so that the mouth is up. They 


‘inhabit fresh, brackish, and salt water, frequenting still, permanent ground 


pools, edges of slow and swift streams, or, rarely, tree holes and water hold- 
ing leaves of certain plants. 

The woodland malaria mosquito, Anopheles punctipennis (Say), is a 
medium-sized brown mosquito with hairy mesonotum which is whitish 
in the integument in the middle and dark brown on the sides, the legs long 


_and blackish with small whitish spots on the tips of the femora and tibia, 


wing scales black with a large yellow spot on the outer third of the costa, 


_ and three smaller spots. The larve inhabit transient puddles and perma- 
nent water of ditches, pools, and swamps in shaded locations. The species 


ranges throughout much of North America and is reported in British 
Columbia, where it is abundant during the wet season, Oregon, California, 
and New Mexico in the west. In California it is most often found along 
the Sierra foothills, where it is not abundant in any locality. It bites out 
of doors and on porches but rarely invades houses. It is of less importance 
as a malaria carrier.! ; 

The wayside anopheline, Anopheles pseudopunctipennis Theobald (A. 
franciscana McCracken), greatly resembles the preceding species but is 
not closely allied to it.. It is of medium size, blackish with white spotted 
wings and gray abdomen. There are yellowish white knee spots and white 


_ rings at the bases of the palpi joints. The larve inhabit ground pools and 


the edges of streams. The adults are often abundant and may be carriers 
of malaria. The species occurs in the southwest, being reported in Texas, 


New Mexico, and California, and extends southward as far as the Argentine. 


The European malaria mosquito, Anopheles maculipennis Meigen (A. 


occidentalis Dyar), is the most important malaria mosquito in the Western 


States. It is a medium-sized blackish species with black spotted wings and 


- a characteristic conspicuous bronzy patch at the apex of the wing fringe. 


_ The entirely black palpi readily distinguish it. The larve breed in places 


1W. B. Herms, Jour. Econ. Ent., 14, 1921, p. 413. 
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similar to the breeding spots of the preceding species. According to S. 
B. Freeborn,! “this is the holarctice species extending from northern Europe 
through Alaska and Canada and dipping into the United States along the 
Pacific slope, at various points along the northern border, and into New 
England where it overlaps with A. quadrimaculatus (Say) in Massachu- 
setts.” The lattter species does not exist in the far west. In California, 
according to Herms? and Freeborn,’ this species is most common in the 
Sacramento and San Joaquin Valleys, but also occurs throughout the State. 
There are ordinarily two generations. The adults hibernate, appear in 
February, and begin to lay eggs in March. The adults of the first brood 
reach the peak in June and those of the second brood, in September. ‘There 
are probably three or four broods in some places. The adults readily enter 
houses and are the important carriers of malaria. The western distribu- 
tion includes Alaska, British Columbia, Washington, Oregon, California, 
Nevada, Utah, Montana, and Colorado. ‘The species is less abundant in 
the more northern sections. 

The mosquito destroyer, Pelorempis americana (Johannsen) (Hucorethra 
underwoodi Coquillett),* is distinguished from the true species of the mos- 
quitoes, which the adults very much resemble, by the short proboscis which 
is not adapted for piercing. The larve are transparent and glass-like, 
with elongated antennz armed with three strong spines, and well developed 
mandibles with two stout and several smaller teeth each. The thorax has 
eight tufts of feathered hairs on each side and the abdomen, seven, while 
the anal segment and appendages resemble those of Anopheles. These 
destroyers are predaceous on the larve of various species of mosquitoes 
including Theobaldia incidens (Thomson), among which they live. The 
adults are yellowish with reddish markings. This, species is known in 
New England and British Columbia. What'appears to be the same spe- 
cies has been taken by the author at Berkeley, California. 


CHIRONOMID and CERATOPOGONID. Midges, Gnats, Punkies, 
No-see-ums.° 

This is a family of small to minute species, mosquito-like in form but 
which are distinguished by their smaller size, the absence of body and wing 
scales and the habit of the true chironomids of resting with the front legs 
raised. The eggs are laid singly in clusters on aquatic objects in wet 
decaying vegetable matter, or are imbedded in gelatinous strips. The larve 

1 Bul. Brooklyn Ent. Soc., 18, p. 158, 19238. 

2W.B. Herms, Jour. Econ. Ent., 14, p. 418, 1921. 

3§. B. Freeborn, Jour. Econ. Ent., 14, p. 415, 1921. 

4 According to Aldrich the combination is either Pelorempis americana (Johan.) or else 
Eucorethra underwoodi Underwood. Underwood in Science, August 7, 1903, mentioned 
the new genus and species as manuscript names of Coquillett. Then Johannsen published 
before Coquillett. 

O. A. Johannsen, Bul. 68, N. Y. State Mus., p. 402, 1903. 

D. W. Coquillett, Can. Ent., 35, p. 272, 1903. 

5 The punkies and no-see-ums are placed in a separate family Ceratopogonide by J. 
R. Malloch. They include the bloodsucking species and differ from the true Chiro- 
nomide in having the thorax only slightly arched and not overhanging the head. J. M 
Aldrich retains all under the latter family. 

Bul. 64, pt. 3, Bur. Ent. U.S. Dept. Agr. 1907. 

Bul. Ill. State Lab. Nat. Hist., 12, 1917, pp. 281, 284. 

H. F. Carter, “Rev. of Genus Leptoconops.” Bul. Ent. Research, 12, 1921, p. 1. 
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are minute, slender, and whitish or red in color. They have a bunch of 
hooks beneath the head and a paired hook-like process at the tip of the 


_abdomen where the tracheal gills are also located. They live in wet decay- 


ing vegetable matter or in flowing sap of plants on land or in water and feed 
on decaying plant and animal matter. Many of the adults are harmless, 
while others are thirsty bloodsuckers, among the most pestiferous to animals 
and human beings. They bite during the day and are often so numerous 


and vicious as to be almost unendurable. 


Members of the genus Chironomus have white and red larve which are often trouble- 
some in the water systems of our western cities simply by their presence. The adults 
do not bite, but often appear in such numbers as to almost smother residents in the 
immediate vicinity of marshes, rivers, and lakes. Metriocnemus edwardsi Jones is 
yellowish brown in the adult form and 4 mm. long. The small, pale yellow elongated 
eggs are 0.22 mm. long. The larve are brownish white with darker head, with four 
retractile blood gills on the twelfth segment, and 7 mm. long. They inhabit the leaves 
of the California pitcher plant and feed on the moist insect remains therein. 


The bloodsucking gnat or no-see-um, Leptoconops carter: Hoffman 
(Tersesthes),? is a small rather slender black gnat 1.5 to 2 mm. long with 
very faint wing veins. In California this species appears along the rivers 
in April, May, and June, and is a vicious and persistent biter and espe- 
cially bad on dull hot days or in the shade in bright sunny weather. In 
Southern California and the interior valleys it is the most troublesome. 
The species was originally reported from high altitudes in New Mexico 
as a pest to horses.* It also occurs in Utah, Colorado, Arizona, and Texas. 
Associated with this species is the closely related L. americanus Carter 
(L. kerteszi var. americanus Carter), which occurs throughout the Sacra- 
mento Valley, California, and is also known at Salt Lake, Utah. It is a 
fierce biter and apparently the commonest form in Northern California. 
Culicoides sanguisuga (Coquillett) (Ceratopogon) is a specially bloodthirsty 
species in British Columbia and Oregon. C. biguttatus (Coq.) occurs also 
in Oregon. Forcipomyia cilipes (Coq.) ranges from Alaska to Oregon. 
Ceratopogon guttipennis Coq. and C. stellufer Coq. occur in Arizona. The 
former is gray with mottled wings and a serious biter. The latter also in- 
habits New Mexico and with C. variipennis Coq. and C. unicolor Coq., oc- 
curs in northwestern California, 


CECIDOMYIIDE (I tonididae).4 Gall Midges, Gall Gnats. 
This family comprises minute slender fragile flies, the larve of which 
are largely plant feeders, many producing galls in which they live. Among 


1 Hint. News, 27, 1916, p. 385. 
2 Determined by Henry F. Carter and J. R. Malloch. 
3C. H. T. Townsend, Psyche, 6, 1892, p. 370. 

4H. P. Felt, “Hosts and Galls of Am. Gall. Midges.” Jour. Econ. Ent., 4, 1911, p. 451. 

“The Gall Midge Fauna of Western N. A.” P.C. Jour. Ent., 4, 1912, p. 753. 

“A Study of Gall Midges.” N. Y. State Mus. Buls. and Repts., State Ent. N. Y. if 
Bul. 165, 28th Rept. 1913, p. 127; II, Bul. 175, 29th Rept. 1915, p. 79; III, Bul. 180, 
30th Rept. 1915, p. 127; IV, 31st Rept. 1916, p. 101; V, 32d Rept. 1918, p. 101; VI, 33d 
Rept. 1918, p. 76; VII, 34th Rept. 1921, p. 81. 

Key to Am. Insect Galls.” N. Y. State Mus. Bul., No. 200, 1917. 

“New Western Gall Midges.” Jour. N. Y. Ent. Soc., 24, 1916, p. 175. 

J. J. Kieffer. Genera Insectorum. Fasc. 152, 1913. 

Family name also spelled Cecidomyida. 
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the plant-infesting forms are very serious crop pests such as the Hessian 
fly and the wheat midge which are responsible for great losses to the wheat 
growers of the United States and Canada. The great majority, however, 
live on native plants and are of no economic importance. The galls pro- 
duced are often very characteristic and either serve as a specific character 
in determining the species or greatly aid in the task.. Some live as inqui- 
lines in the galls, a few in excrement of insects, mammals, and birds, and a 
number of species are predaceous on red spiders, mites, plant lice, psyl- 
lids, scale insects, and other small animals. 
The adults are readily distinguished by the 
characters in the key to the families. The 
larvee are 14-segmented and ‘“‘ many species 
possess a sternal spatula or breast-bone 
-projecting from the first thoracic segment.” 
Pedogenesis, the parthenogenetic repro- 
duction of the larvze which give birth to 
similar larvee, occurs among some of the 
gall midges. The family is a very large and 
interesting one. The western species are 
numerous and there is much to be learned 
concerning the habits and economic status 
of the many known and unknown species. 
It is to be regretted that only the more 
interesting species can be included. 

The wild rye midge, Rhabdophaga elymi 
Felt, infests wild rye in the San Francisco 
Bay region, California. The adult females 
are reddish brown and 2 mm. long. R. 
racemi Felt is also a reddish brown species, 
1.25 to 1.50 mm. long. The larve inhabit 
small clustered rosette or cone-like galls on 
the twigs of willow. The midge ranges 
— Ao from Southern California to Manitoba. R. 
Fic. 432.—The woolly galls of Diar- rassicoides (Walsh) forms green cabbage- 

thronomyia flocculosa Felt on Cali- Shaped galls in clusters on the tips of the 

fornia sage or artemisia. twigs of willows, particularly on the top- 

most shoots. The galls are also conical in 

shape and from 6-20 mm. long. The small white larve, 2-3.5 mm. long, 

inhabit a single central cell in the gall and transform into adults in the 

spring. The species occurs throughout the country and in Colorado, New 
Mexico, and Arizona in the west. 

The clover flower midge, Dasyneura leguminicola (Lintner) (Cecidomyia 
trifolit Lint.),! is a well known injurious species throughout the east and 
middle west. It ranges west into British Columbia and Oregon, and prob- 
ably throughout much of the entire area. The adults are minute fragile 


1H. P. Felt, 29th Rept. State Ent. N. Y. 1915, p. 172. : 

ASU: Lovett, 2d Bien. Crop Pest & Hort. Rept. ‘Ores Agr. Exp. Sta. 1915, p. 157. 

G. F. Mozenette, Bul. 203, Ore. Agr. Exp. Sta. 1917. 

This species is not to be confused with the European D. trifolit Leen which is well 
established in this country but not yet reported in the west. 
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~ dark brown and reddish midges, about 1.5 mm. long, with ovipositor 
longer than the body. The minute orange eggs are laid in the green flower 
heads of red and white clover in early spring and hatch in about a week 


Fie. 433.—The chrysanthemum gall fly, Diarthronomyia hypogea (F. Léw). A, outline of the 
galls ona leaf; B, larva; C, pupa; E, adult female; F, ovipositor; G, scales from leg; H, I, J, 
antenna in sections; K, wing;-L, génitalia of male; M, palpus of adult. 


into small orange-colored maggots 2.5 mm. long, which prevent develop- 
ment of the flowers and seed, causing the heads to turn brown. When full 
grown the larve drop to the ground and spin a small silken cocoon in which 
_ to pupate. There are two broods annually. This insect is a very serious 


544 INSECTS OF WESTERN NORTH :AMERICA 


menace to the production of red and white clover seed, while alsike and 
mammoth clover and alfalfa are not affected. In many sections of the 
country seed production is impossible. In Oregon it is the most serious 
pest to red clover seed in the Willamette Valley. Control measures con- 
sist in eliminating volunteer plants or in preventing their blooming, and 
by mowing the hay crop two weeks early to prevent development of the 
maggots, saving the next crop for seed. D. lupini Felt is 2.5 mm. long, 
dark brown, with the ovipositor as long as the body. It produces fleshy, 
irregular, pale green fusiform polythalamous galls 15 to 25 mm. in length 
on the stems of lupines in the San Francisco Bay region, California. D. 
pergandet Felt has a reddish larva which infests and swells the fruit of 
wild cherry in Colorado. The galls are conical, and red and green in color. 
D. gemme Felt produces diminutive apical bud galls on willow in Uta 

and D. californica Felt, bud galls on willow in California. 


The artemisia gall midge, Diarthronomyia artemisie Felt, produces a variable glo- 
bose bud, rosette, or bladder leaf gall on artemisia in Utah and Colorado; D. californica 
Felt produces brownish or reddish 
sub-conical galls at oblique angles 
on the undersides of the leaves of 
artemisia in California; D. flocculosa 
Felt (Fig. 432) produces irregular, 
densely white, woolly, confluent 
woody galls 4-6 mm. in diameter, 
often appearing as elongated masses 
on the small stems of artemisia in 
California. D. occidentalis Felt pro- 
duces oval, pubescent, thin-walled 
galls 1 mm. long, vertical or ob- 
lique, on the undersides of the 
leaves of artemisia and wormwood 
in California and Utah. 


% 


The chrysanthemum gall 
fly, Diarthronomyra hypogea 
(F. Low),' (Figs. 483, 484), is 
an interesting greenhouse pest 
to chrysanthemums in various 
parts of the United States. 
The adults are delicate, brown- 
7 ish, with bright red ae 
ia! 434,—Galls of the che h m gall fly, and aFe 1.5 mm. atts lengt 5 

pte onan hypogea CF Low), of ciiveun The tiny, slender, bright red 

themum leaves. eggs are laid in clusters often 
in great numbers on the leaves, 

buds, and developing tips of the plants. The maggots vary from white or 
yellow to orange, and average about 1.5 mm. in length. They produce very 
small elongated or cone-shaped, hard-walled, green or reddish, oblique or 
vertical galls on the upper surfaces of the leaves and on the stems and tips of 
the shoots, singly or in dense masses. The individual galls are 1 mm. long. 
The galls may be so abundant as to distort and ruin the developing buds. 
The species does not injure chrysanthemums grown out of doors, unless 


1K. O. Essig, Jour. Econ. Ent., 9, 1916, p. 461. 
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protected by some shelter. This species occurs throughout California and 


is also reported in British Columbia,' Washington, and Oregon in the west. 
The parasite, Amblymerus justicia Girault, is quite common at Berkeley, 
California. Control measures consist in spraying with nicotine or weak 
oil emulsions to kill the eggs, or cutting and burning the tops of the host 


- after blooming each fall, or whenever the host is found to be infested. 


alt a | 


Lasioptera verbenie Felt causes cylindric swellings on the stems of verbena in Cali- 
fornia. Neolasioptera trimera Felt produces stem galls on the sunflower in Arizona. 


Fic. 435.—Wheat plants showing injury by the larvee of the Hessian fly, Phytophaga destructor 
(Say). The pup or flaxseeds of this insect are also plainly visible on the stems. At the 
left are shown three eggs, very greatly enlarged, on a wheat leaf. 


Asteromyia grindeliw Felt makes an oval blister leaf gall 3-4 mm. in diameter on gum 
plant in California. — c 


The Hessian fly, Phytophaga destructor (Say) (Cecidomyia, Mayetiola) ? 
(Fig. 435), in the adult stage is minute, fragile, dark or reddish brown, 


1R. C. Treherne, Agr. Jour., Victoria, B. C., 1, 1916, p. 168. 

2H. J. Wickson, Bul. 58, Cal. Agr. Exp. Sta. 1886. 

EH. O. Essig, Inj. and Ben. Ins. Cal., 2d ed, 1915, p. 321. 

E. P. Felt, 30th Rept. State Ent. N. Y. 1915, p. 212. Biblio. 
~C. M. Packard, Mthly Bul., Cal. Hort. Com. 7, 1918, p. 174. 
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2 to 3 mm. long. The eggs are cigar-shaped, 0.5 mm. long, and reddish 
in color. They are laid in the late winter and spring on the upper surfaces 
of the leaves, and hatch in from 4 to 12 days. The larvee are white with | 
greenish median stripe, and 2 mm. long. They feed in the stems causing 
them to break in the mature summer plants and killing the infested tillers 
of the young early spring plants. They are full grown in three weeks and 
pupate between the leaf sheaths and the stems of the bases or lower joints 
of the plants, the last larval stage being the small mahogany red puparia 
known as flaxseeds. From the resting flaxseed stage the larvee become 
pup and eventually adult flies. In the Eastern and middle Western States 
there are two distinct broods, one in the spring and another in the fall, 
but in the west as in England there appears to be but one early spring and 
a partial second late spring brood. The summer, early fall, and winter are 
passed in the larval flaxseed stage. 
Pupation occurs early in the spring 
and adults appear in January and Feb- 
ruary, but mainly in March. Eggs are 
laid on the young wheat and barley and 
the larvee begin to work on the small 
plants just above the crown. The flax- 
seed. stage is normally reached before 
harvest and usually the larvee escape 
destruction in the stubble where the 
summer and early winter is passed in 
safety. The presence of the insect can 
be most easily ascertained by examin- 
ing the bases of unhealthy looking 
patches ‘or individual plants for the 
flaxseeds which are easily found, thougu 
partially hidden under the leaf sheaths . 
just above the crown. 

The common name is derived from 
the belief that the insect was intro- 
duced into America by the Hessian 
soldiers stationed on Long Island, New 
York, during the Revolutionary War. — 
J. R. Malloch believes that “there is — 
another explanation of the origin of 
the name Hessian Fly. It was cus- 
tomary about the time of the War of 
Independence to call anything of a 

ae oie peprehene ws Rees god one 

By name was thus applied to the fly whic 

eta oS lial ia nae ° had at that time started to injure crops 
just as the Hessians injured the Ameri- 

cans.” Wheat, barley, and rye are attacked. In the west the fly is re- 
corded from Washington, California and Oregon. It has been known in 
California since 1885 and while troublesome in small areas, it has never been 
regarded as a real pest. In Oregon it is often serious in the Willamette — 
Valley and other wheat-growing sections west of the Cascades. Control 
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_ measures consist in plowing the stubble deep immediately after harvest, 
summer fallow, crop rotation, and early sowing to get vigorous growth 
for spring plants. 


Phytophaga californica Felt infests currant in California. Janetiella coloradensis 

_ Felt produces regular oval swellings 4 to 5 mm. long at the bases of the needles of pine 
_in Colorado. Rhopalomyia baccharis Felt makes nearly flattened or elongated swellings 
on the tips of the shoots of chapparal broom in the San Francisco Bay region, Cali- 
fornia. . californica Felt causes nearly globular green and red galls 10-25 mm. in 
diameter on the tips of the shoots of chapparal broom, often in company with the for- 
mer. Both species are heavily preyed upon by undetermined parasites. R. crassulina 
(Ckll.) produces short oval galls 7 mm. long, densely covered with white hairs, and 
singly or in pairs sessile on the branches of wild aster in Colorado. AR. sabinw Felt 


} - i Be : syed 
‘Fic. 437.—The cactus fruit gall fly, Asphondylia opuntie Felt. Adults, work of the maggots 
4 on the fruits of opuntia cactus, and pupal skins partially withdrawn from the larval bur- 


rows when the adults emerged. 


_ produces conical, purplish, thick-walled, apical bud galls 10 x 3 mm. on juniper trees 
in Colorado and Utah. The gall splits in four sections when the adults emerges. R. 
_ salview Felt causes conical, grayish brown, thick-walled galls 10 x 6 mm. on the middle 
_ and margins of the leaves of wild sage in California. 


. 

_ The alfalfa gall midge, Asphondylia websteri Felt,! infests the floral 
heads of alfalfa causing the seed pods to become swelled and bloated. The 
' adults are 2.25 mm. long and dark brown. It is at times a serious pest to 


> Saag 1F. M. Webster, Circ. 147, Bur. Ent. U. S. Dept. Agr. 1912. 
' ; G. F. Freeman, Bul. 78, Ariz. Agr. Exp. Sta. 1914. 
E. P. Felt, Jour. Econ. Ent., 10, 1917, p. 562. 
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alfalfa seed in limited areas in Arizona and New Mexico and was first 
wrongly determined as the European A. miki Wachtl. 


The cactus fruit gall fly, Asphondylia opuntia Felt + (Fig. 437), is a small gray species, 
4 mm. long in the adult form. The larve are white and 5 mm. long. They are often 
present in great numbers in the green and ripening fruits of opuntia cactus. In escap- 
ing, the frail brown pupal skins are left with the ends still in the exit holes. The species 
is common in Southern California, Arizona, Colorado, New Mexico, Texas, and Mexico. 
A. arizonensis Felt and A. betheli Cockerell also infest the fruit of opuntia i in the south- 
west. The former is recorded as forming galls greatly resembling cactus fruits, which 
is apparently a case of mistaking the fruit for a gall. It oc- 
curs in California, Arizona, and Colorado. The latter is 
known only in Colorado. 


The wheat midge, Thecodiplosis mosellana Gehin 
(Diplosis, Contarinia tritict Kirby),? is the common 
wheat and rye infesting species of the Eastern and 
middle Western States. The larve arestout, 2.5 
mm. long, yellowish orange, and inhabit the heads 
of wheat and rye, living on the developing kernels 
causing the heads to ripen prematurely, and often 
doing serious damage to the crop. When full grown 
they drop to the ground and pupate in small, oval, 
dark brown puparia within a delicate cocoon, which 
forms the winter stage and from which the small 
orange-yellow adults, 1.5 to 2.5 mm. long, emerge 
in the spring. The minute, slender, pale, reddish 
eggs are laid singly or in clusters in the grain heads 
and hatch in about a week. There is but a single 
brood annually. In the west this midge is reported 
only in British Columbia and Washington. The 
puparia are often found in the chaff as well as in 
the ground. Control measures are the same as 
for the Hessian fly. 


The Monterey pine midge, Thecodiplosis piniradiate (Snow 
and Mills) (Diplosis)* (Fig. 488), is a common and serious 
Fia. 438.—Shoot of Mon- pest to the Monterey pine in California. The adults are 

terey pineshowingshort- 1 mm. long, dark brown with the abdomen of the female 

ened needles with reddish. They appear from January to March and lay the 
swollen bases due to minute, elliptical, light yellow or orange colored eggs singly 
the work of the Mon- or in masses of several to 25 on the terminal buds. They 
terey pine midge, Theco- hatch in about 2 weeks and the orange-colored larvee, 1 to 
diplosis piniradiate 1.5 mm. long, begin work at the bases of the needles where 

(Snow and Mills). they feed until November and December. The injury is evi- 

denced by the shortened yellowish needles which may or 
may not be swollen at the bases. In cases of heavy infestation the trees are practically 
denuded and appear fire swept, with serious results to their health. According to H. 
Compere ‘4 pupation does not occur in the burrows as was previously supposed, but in 


K. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 318. 

E. P. Felt, Jour. Econ. Ent., 5, 1912, p. 286. 

. Davis, Circ. No. 82, Purdue Agr. Exp. Sta. 1918 

. A. Snow and Helen Mills, Ent. News, 11, 1900, p. 489, Orig. desc. 
ay Cannon, Am. Nat., 34, 1900 p. 801. 

_P. Felt, 33d Rept. State Ent. N. Y. 1918, p. 123. 

Mthly. Bul., Cal. State Com. Hort., 4, i915, p. 574. 


great 


> 
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_ the soil, and cultivation around the trees has been demonstrated in Golden Gate Park, 


q orange, and 0.6 mm. long. The larve are 


San Francisco, as an efficient and practical means of control for ornamental trees. The 


Eee a 
Fic. 439.—Gall midges. A, the willow cone gall produced by Rhabdophaga racemi Felt on 
willow in Southern California; B, blister-like galls or mines in leaves of ornamental box- 


wood produced by the larve of the box leaf midge, Monarthropalpus buxi Lab. 


big cone, digger, Bishop, knobcone, and other pines, and the Monterey cypress are in- 
fested to a much less degree. The distribution is largely limited to the natural range of 
the Monterey pine along the Pacific Coast of 
middle California. 7. cockerelli Felt pro- 
duces irregular, kidney-shaped enlargement 
of pine needles in Colorado. Contarinia 
coloradensis Felt and Dicrodiplosis gillettet 
Felt produce apical bud galls on bull or yel- 
low pine in Colorado. 


_ The California pitch midge, Retinodiplosis 
resinicoloides (Williams) (Cecidomyia),! is 
brownish gray with the abdomen yellowish 
brown or red. The eggs are slender, bright 


also bright orange and 10 mm. long. The 
ups are orange red and 5 mm. in length. 
he larvee inhabit the resinous exudations of 

the Monterey pine in California, and are 

apparently not injurious to the trees. 


The box leaf midge, Monarthro- 
palpus buat Laboulbene,' (Figs. 439, 
B; 440), has been imported on orna- 
mental box into various parts of the 
United States from Europe. The 
adults are yellowish or reddish orange, 2 to 2.5 mm. long, with 14-segmented 
antenne. The eggs are transparent white, oval, 0.27 mm. long, and are laid 

1. X. Williams, Ent. News, 20, 1909, p. 1. Orig. desc. Anatomy of Larva. Ann. 

_ Ent. Soc. Am., 3, 1910, p. 45. : 

| 2#H.8. Smith, Mthly. Bul., Cal. Hort. Com., 4, 1915, pp. 220, 341. 

on a Jour. Econ. Ent., 3, 1910, p. 342. 34th Rept, State Ent. N. Y. 1918, p. 236, 
omplete. 


Fia. 440.—Larve of the box leaf midge, 
Monarthropalpus buxi Lab. 
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on the young leaves. The larve are pale yellow to orange, 3 mm. long, and 
live between the two epidermal layers of the leaves causing circular or ir- 
regular blotch-galls which are at first pale and later become brown. Pupa- | 
tion occurs in the leaf-galls, the adults emerging through a round hole leaving 
the pupal skin standing out with only the posterior end remaining in the hole. 
Although the insect is somewhat of a pest to various species of box in Europe, 
it has not been serious wherever found in California, but might have proved 
to be so if steps were not taken to eliminate the infestations. Defoliation 
or fumigation with hydrocyanic acid gas during the winter gives satisfac- 
tory control. 


There are a number of beneficial species, the larvee of which are predaceous on in- 
jurious mites, red spiders, aphis, scale insects, and so forth. Mycodiplosis acarivora 
Felt and Arthrocnodax occidentalis Felt} (Fig. 441) have small whitish or yellowish 
larve up to 2.5 mm. in length, which feed extensively on orchard mites or red spiders 
particularly on Tetranychus bimaculatus Harvey, T. 6-maculatus Riley, T. telarius 


Fia. 441.—The red spider midge, Arthrocnodax occidentalis Felt. Adult and larva. 
(After Quayle.) 


(Linn.), and Paratetranychus pilosus C. & F. in California and other Western States. 
Aphidoletes meridionalis Felt? has minute, elliptical, oval, orange-yellow eggs 0.31 
mm. long, which are laid singly or in clusters up to 12 in number. The larve are pale 
pinkish to orange and 3 mm. long when mature. Pupation occurs in a thin silk cocoon 
on the plants. The adults are pale brown with pinkish abdomen and 1 to 1.5 mm. in 
length. They are nocturnal in habits. The eggs, larvee, and pups are to be found among 
the colonies of many species of aphis upon which the larve feed. The list of aphis 
includes nearly all of the common economic forms belonging to at least ten different 
genera. The species occurs in the middle Western States and in Colorado, Oregon, 
and California in the west. . Coccidomyia erii Felt feeds on the artemisia scale, Amo- 
nostherium lichtensioides (Ckll.), and Dicrodiplosis californica Felt, on the solanum mealy- 
bug, Phenacoccus solani Ferris, in Southern California. Jtonida hopkinsi Felt (Ceci- 
domyia) has been taken from the burrows of barkbeetles on pine in California. 


BIBIONIDZ. March Flies. 
These are small to moderately large, long-legged, often hairy black or. 
dull reddish flies, with short stout antenne of 9 to 12 segments. They — 


1H. J. Quayle, Bul. 234, Cal. Agr. Exp. Sta. 1912, p. 514. 
2J. J. Davis, Jour. Agr. Research, 6, No. 28, 1916, p. 888. 
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| often appear in great numbers on blossoming fruit trees and other plants in 


- and reddish hairy species with 
a conspicuous black spot near 


' separated from this family by 


the spring of the year and attract a good deal of attention. The larve are 
dark colored, tough, and with 
well developed heads. They 
live in and feed on decaying 
vegetable matter, manure, or 
on the roots of grasses, grains, 
vegetables, and other plants. 
The family Scatopside has been 


A. lL. Melander (Bul. 180, 
Wash. Agr. Exp. Sta. 1916). 
The blossom fly, Buibio ner- 
vosus Loew, is a small black 


the middle of the costal margin 
of the wing. It is very com- 
mon in the spring and early 
summer in California and 
Oregon Pe dubhacds. in great Fia, Vela ehend anasch By, Bi hirtus Loew. 
numbers on the nectar in the 

blossoms of fruit trees, and may be a factor in pollination. It is thought that 
possibly the larve feed on the roots of grasses, clover, alfalfa, vegetables, 


- weeds, and so on. B. hirtus Loew (Fig. 442) also occurs in Oregon and 


California, but is less common. Cole and Lovett report the larve as in- 
jurious to turnips in Oregon.' B. albipennis Say was reared from larve 
taken in great numbers in the soil at Salinas, California. It ranges 
throughout the west. 


SIMULIIDZ.” Buffalo Gnats, Black Flies. 

This family consists of small, robust, humped black gnats with short legs 
and broad wings which are pestiferous bloodsuckers of domesticated animals 
and human beings. The eggs are laid in running water in which the small 


- Jarvee live anchored to stones or other objects by means of an anal sucker, 
_ breathing through three anal gills. The food consisting of minute aquatic 


animals and alge is directed into the mouth by a pair of bush-like append- 


} ages situated on the head. Threads are spun in the water along which the 


larvee move, and also for the attachment of the cocoon in which pupation 


occurs. The pupz breathe by means of two bunches of long filaments. 


} - A.W. Jobbins-Pomeroy, “Notes on Five N. A. Buffalo Gnats of the Genus Simuliwm.” 


The adults are suspected of carrying diseases in some countries, but our 
western species appear to be only specialized tormentors. 


Prosimulium fuloum-(Coquillett) (Simulium) is reported in Alaska, British Columbia, 


' Montana, Colorado, Oregon, New Mexico, and undoubtedly occurs generally through- 


1 List of Oregon Diptera. Proc. Cal. Acad. Sci. (4), 11, 1921, p. 225. — 
a ee W. Coquillett, Simuliidw of U.S. Bul. 10.n.s. Div. Ent. U. S. Dept. Agr. 1898, 


ee S Malloch, ‘‘Am. Black Flies or Buffalo Gnats.” Tech. Ser. No. 26, Bur. Ent. 
U. S. Dept. Agr. 1914. 


- Bul. 329, Bur. Ent. Prof. Paper, U.S. Dept. Agr. 1916. 


Sie ie nl sallaictieed 
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out the west. The Adirondack black fly, P. hirtipes (Fries.), is European. It occurs in 
the New England States, and also in Idaho, Oregon, and Arizona. It is at times very 
troublesome to fishermen in the spring. Parasimulium furcatum Malloch is reported 
from Humboldt County, California, and P. mutatum Malloch from Alaska, British 
Columbia, and Washington. Simuliwm bivittatum Malloch is common along the willow 
flats of the Columbia River, Oregon, and bites bathers after sundown.! It also occurs in 
Washington, Colorado, and New Mexico. The turkey gnat, S. meridionale Riley (S. 
occidentale Townsend), is grayish or brownish black, 2 mm. long, and is often a great 
plague to man and domestic animals in the spring months in New Mexico.” It also 
occurs in the Southern and Eastern States, and is often a pest to nesting turkeys. S. 
notatum Adams is 1 to 1.5 mm. long and ocherous yellow. It has been reported as 
present in great swarms on horses in New Mexico.’ S. vittatwm Zetterstedt is the most ~ 
widely distributed species. It is dark gray or velvety black, 2 to 3 mm. long, and is 
recorded throughout North America and in Alaska, Oregon, California, and Colorado 
in the west. It has been taken on domesticated animals but does not appear to be as 
pestiferous as some other species. 


Brachycera (Division) 
KEY TO FAMILIES * 


1. Empodium pulvilliform, nearly or quite as large as the pulvilli, so that 3 rounded 
pads or scales appear under the tarsal claws. ........... 2000 ce ec eeeeeeees 
Empodium either absent or filiform, with or without surface hairs, so that there 
are only 2 distinct pads or scales under the tarsal claws..................-. 


2. Third antennal joint distinctly annulated or the antenne consisting of more than 
3 Gistinet: JOINTS. 6s... vines acs wang me oy imo wie we eee 
Antenne consisting of 3 joints, the third not annulated...................-- 6 


3. Costal vein discontinued at or close to the apex of wing; antennzx long or short; 
palpi 2 jointed; tibize without spurs; discal cell present. Large or small pi- 
loseuflies: a (Soldiers Bliess\ieraaocepcey satiate tine peers ....Stratiomyiide *° p. 553 

Costal vein continued round apex of wing, sometimes encircling the whole pos- 
teriGr-amareinerass hacrate em caesar oceanic: Pinner ncn ocan cd. 005° 


4. Squame very large, third joint of antenne 4 to 8 annulated and without style 

or arista; eyes large, holoptic in male; proboscis rigid. Large, robust blood- 
sucking flies. (Horseflies, Gadflies, Breezeflies, Clegs.).......... Tabanide p. 554 
Squamz small, sometimes vestigial... .3.... 2... «so. +> © +1) ese ee eee 5 


5. Robust species, with spinose scutellum; marginal vein encircling wing; third 
antennal joint elongated; adults variable brownish or testaceous in color... . 


F : Cenomyiide 
Slender species, with unspined scutellum; marginal vein ceasing before reach- 
ing anal angle of wing; face flat or produced................ Xylophagide 


6. Squamez very large, inflated; head small; thorax globose; abdomen short and 

robust; proboscis often very long. Small or large flies. (Small-headed Flies.) 
Cyrtide p. 558 
7 


Squame very small 


7. Costa continued round posterior margin of wing; antennz short with or with- 
out terminal or dorsal arista; legs stout, femora and tibie without bristles, 
tibie with spurs. (Snipe Plies) oh)... : 2 cca esas a ee Leptide p. 557 

Costa discontinued at apex of wing; head as wide as thorax; arista 3-jointed and 
terminal; tibize without spurs; posterior veins parallel with hind margin of 
wing. | iUsually ‘hairy, 3.43,. Soe: «0 rete eee Nemestrinide 


1F. R. Cole and A. L. Lovett, Proc. Cal. Acad. Aci. (4), 11, 1921, p. 227. 

2C. H. T. Townsend, Psyche, 6, 1891, p. 106. 

3T. D. A. Cockerell, Ent. News, 8, 1897, pp. 100, 172. Wrongly determined as S. 
ochraceum Walker. 

4 Adapted from J. R. Malloch, Bul. Ill. State Lab. Nat. Hist., 12, 1917, p. 312. 

5 The Acanthomerid@ are considered synonymous with this family by Malloch. 
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_ 8. Anal cell much longer than second basal, closed at or close to wing margin, or 


DCU MULTE VOMMMUSUY, LULCALEN. gobo cence terrenaha lets sae en) a ov shgye Sue, epee shea els 9 
Anal cell absent, or if present, shorter than second basal, or but little longer, 

and closed some distance from wing margin; if the apex of this cell is long and 

poimbtedutie tard, vems not forked... 5... 46d. decease eee cue bene nag 14 


9. Vertex depressed, seen from in front the upper inner angles of eyes are con- 
siderably above the level of the frons; eyes always separated............... 10 

Vertex not depressed, at least on a level with upper inner angles of eyes; eyes 
OMeMaaevOLLeln COM UI EUMOUS ie eerie ils: cce cosic lst speieerisis sieve ie relo 9 esis le s' olele sive 8 11 


10. Fourth vein curved forward apically, ending at or before tip of wing; antennze 
4-jointed, with clubbed style; proboscis fleshy, palpi vestigial. Large elon- 
gated predaceous flies without bristles on the body, large hind legs and black 
Wi medrancny low WATKINS i. ac) ae ct cule tts sto cane se cies ee sn tien Mydaide 

Fourth vein not curved forward; face bearded; proboscis stiff and horny, palpi 
usually prominent. Large naked or bristly ‘predaceous flies. (Robber Flies, 
INES SIN JOINS oo Gigdiaeie S DSIIE OS SOL Oe Onnee eae  n Asilide p. 559 


11. Posterior cross vein present, 7. e., second basal cell with an obtuse apex formed 
DVEAECEOSS py Gilles POStELION Cells OLESeM bree ate flere cca tiave soe 6 0 gee a ale selene e > 12 
Posterior cross vein absent, 7. e., second basal cell with an acute apex; rarely 5 
cells present, if present, the fifth cell is due to the bisection of the third by a 
OPTRE, WEIR, o ac oH dante SWC REC ciSie DOES ECC UAOIEND CBee Cn RnR Coat 13 


12. Fourth vein curved forward and ending before the apex of wing; antennz with 
very short terminal style; palpi 1 or 2 jointed, broadened at tip. (Flower- 
ee ieee ee ania eed env aie hee ee Apioceridz 

Fourth vein not appreciably curved forward, ending behind apex of wing; palpi 
2-jointed, not broadened at tip; antenne with terminal style; proboscis 
fleshy, never elongated; eyes of male holopticornearly so. (Stiletto Flies.) 

Therevide p. 562 


13. Fourth vein curved forward, ending at or before apex of wing; proboscis re- 
tracted, fleshy; antennze without apical style; eyes of male usually holoptic. 
Usually small black bare flies. (Window Flies.).............-. Scenopinidz 

Fourth vein ending behind apex of wing; proboscis slender, usually much ex- 
serted; antennze usually without a style; eyes of male usually holoptic, those 
of female rarely so; body stout and pilose, rarely slender and naked. Large. 
and small often parasitic fiess (Beetlies,) 2 i .icc 6 ees o asia Bombyliide p. 560 


14. Discal cell usually separated from the second basal, always at least one distinct 

basal cell; squamze small; abdomen of male usually with 7 segments exclusive 

of the hypopygium; black, brownish or yellowish species usually with chiti- 

nized proboscis, and with or without dorsal or terminal arista (Dance Flies.) 
Empidide p. 562 

Discal cell not separated from second basal, the basal cells small and indistinct; 

squamz moderately large, usually with conspicuous fringe; abdomen of male 

usually with 5 or 6 segments in addition to the hypopygium; metallic green- 

ish or bluish species, usually with fleshy proboscis and with dorsal or terminal 
arista. (Long-legged SIGS) SE Prce teers cs ral orers pees Dolichopodide p. 562 


STRATIOMYIIDZ.! Soldier Flies. 

The adults are brightly colored, medium-sized to fairly large flies, 
active on bright days and visiting flowers and leaves near wet places. The 
eggs of some species at least, are elongated and laid in masses on leaves or 
plants wherever the larve live. The larve are elongated and somewhat 
10. W. Johnson, “Rev. of Stratiomyia and Odontomyia of N. A.” Trans. Am. Ent. 
_ Soc., 22, 1895, p. 227. 

a ACE. ’Melander, “Notes on N. A. Stratiomyide.” Can. Ent., 36, 1904, p. 14. (Family 
name spelled both ways.) 
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cylindrical or flattened, 12 segmented exclusive of the head, the antennze 
distinct, the posterior spiracles fringed with long plumose hairs or devoid 
of fringe. The epidermis is often hard and the segments are plate-like. 
They are aquatic, feeding on alge, decaying vegetable matter or Crustacea; 
or terrestrial acting as scavengers in nests of bees and wasps or in those of 
rodents. They also feed on manure, decaying vegetable matter, sap, car- 
rion, and act as predators on insect larve in such matter. Pupation occurs 
in the larval skin. There are many western species, with little known con- 
cerning their life histories. Stratiomyta maculosa Loew (Fig. 443) is a black 
and yellow fly 14 mm. long, common in California, Oregon, Washington, 
Nevada, Utah, and Idaho. The larve are aquatic and feed on decaying 


Fig. 443.—The spotted soldier fly, Stratomyia maculosa Loew. 


vegetation. The adults are particularly fond of nectar from the flowers of 
wild parsnip, carrot, hemlock, and so forth. 


TABANIDZ.' Horseflies, Gadflies, Breezeflies, Clegs, Deerflies. 

The adults are variable in size from small to very large and are the 
worst biting and bloodsucking pests to cattle, deer, horses, and other 
mammals. Some are also persistent biters of humans as well. They are 
most abundant during the hot summer and fall weather and are diurnal 
in habits. Some species are carriers or transmitters of serious animal 
and human diseases, particularly in the tropical regions, and Chrysops 
discalis Will. conveys a disease known as tularemia from jackrabbits and 


1J. S. Hine, ‘Tabanide of Ohio.”’ Spec. Paper, Ohio State Acad. Sci. No. 5, 1903. 
Habits and Life Histories of Some Horseflies of the Family Tabanide. Tech. Ser., 12, pt. 
ie Ent. U.S. Dept. Agr. 1906. Horseflies of Louisiana. Bul. 93, La. Agr. Exp. Sta. 

W. Marchand, ‘“‘Karly Stages of Tabanide.” Mon. Rockefeller Inst. for Med. Re- 
‘search, No. 13, 1920. 

W. B. Herms, Med. & Vet. Entomology. Macmillan, 1923, p. 192. 
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‘ground squirrels to man in Utah.! The slender elongated eggs are usually 

laid in compact masses stuck together with a cohesive secretion. They 
_ are attached to the leaves of aquatic and other plants, particularly cat- 
- tail, and arrowhead, growing in or near water and are occasionally found 
on the leaves of fruit trees and ornamentals. The larve are large, round, 
and pointed at both ends, the commoner forms being white or marked with 


Fie. 444.—The western horsefly, Tabanus punctiferO.S. (After Woodworth.) 


black. They are aquatic or semi-aquatic, living in the mud at the bottoms 
_ of ponds, ditches, and marshes, or in mud alone. They are supposed to be 
 predaceous on snails, small animals, the larve of crane flies, and other in- 
_ sects living in such an environment. 


| There are two common genera, Chrysops and Tabanus. The larve of the former 
‘have the apical antennal joint much longer, while in the latter it is no longer than 


_1E. Francis, Pub. Health Repts. 36, No. 3, p. 1731, July 1921. 
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the preceding joint. The adults of Chrysops have apical spurs on the hind tibiz, which 
are absent in Tabanus. The adults of the latter are separated from other genera in . 


Fia. 445.—Eggs of the western horsefly, Tabanus punctifer O. S., in characteristic masses on 
the undersides of olive leaves. These eggs are usually laid on trees or plants overhanging 


water or in the immediate vicinity. 


having the 5-segmented third antennal joint and the absence of hairs on the hind tibiz. 
Chrysops noctifer Osten Sacken is one of the most common western species. The adults 


are small, 9 mm. long, shiny black, with 
two large basal orange spots and heavily 
clouded wings. They appear in April 
and May and seriously bite horses and 
cattle on the shoulders and flanks. The 
species is known in New Mexico, Cali- 
fornia, Nevada, Oregon, and British 
Columbia. C. proclivis O. S. is similar 
in appearance, size and habits to the 
preceding species, differing it having the 
second basal cell of the wing hyaline 
rather than clouded. It occurs in Ari- 
zona, California, Oregon, and British 
Columbia. C. pachycera Williston is 8 
mm. long, with gray thorax lined black, 
and yellow abdomen with large median 
basal and many smaller apical black 
spots. The wings are infuscated to the 
tips, thus separating it from all the other 
species here enumerated. It occurs 
from Lower California into Oregon. C. 
surdus O. S. is marked much like the 
preceding fly but the black is more pro- 
nounced and the wings are clear at the 
tips. It is also considerably smaller in 
size. It occurs in California, Nevada, 
Oregon, and Washington, often at high 
altitudes. C. fugazx O. S. and C. ez- 
citans Walker are arctic forms ranging 
from Alaska southward, the former into 
Idaho, Montana, and Colorado; the lat- 
ter, into Washington and Oregon. The 
golden gadfly, Silvius gigantulus Loew, 
is 8-10 mm. long and readily distin- 


guished by the hyaline wings, dull © 


greenish pilose thorax, and bright golden 


Fic. 446.—Larve of the western horsefly, 
Tabanus punctifer O. 8. 
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‘abdomen. It commonly bites stock on the neck. The range includes New Mexico, 
Colorado, Nevada, California, Oregon, Idaho, and British Columbia. 

There are a great many western species of Tabanus. The best known and largest 
is the western horsefly, 7. punctifer O. S. (Figs. 444-446), is 25 mm. long, with whitish 
or golden pile on the thorax, and usually a small dark spot near the tips of the wings. 
It is very troublesome to horses and occurs in Mexico, New Mexico, Colorado, Utah, 
California, Nevada, Oregon, Washington, and Idaho. TJ’. e@grotus O. S. is brownish 
black, the wings clear, the third antennal joint very broad at the base, and is 19-20 mm. 
long. It is the next largest western species, occurring in British Columbia, Washing- 
ton, and Oregon. YT. affinis Kirby is also a large species, with thin orange palpi, which 
bites cattle and horses chiefly on the face and shoulders in July in the northwest. It 
is an arctic species ranging across Canada and from Alaska through British Columbia 
into Colorado. T. captonis Marten, 7’. phenops O. 8S. (Fig. 447), and 7. sonomensis 
O.5. are very similar, in color dark gray or blackish with much of the abdomen fulvous, 


Fie. 447.—Larva of Tabanus phenops O.S. (Photo by S. B. Doten.) 


of about the same size, 18-20 mm. long, and bite cattle and horses. The first occurs 
in British Columbia, Washington, Oregon, California, and Colorado; the second, in 
Oregon, California, and Nevada; and the third ranges from Alaska to Lower California 
- and New Mexico. 7. hemorphorus Marten is also similar, 16-18 mm. long, and often 
the commonest species in British Columbia,! but also occurs south, ranging into Oregon 
and California. TJ. atrobasis McDonnough is separated by the entirely black first 
_ abdominal segment. It occurs in British Columbia and Oregon. T’. californicus Marten 
- is 17 mm. long and has the first four abdominal segments fulvous. It ranges from 
British Columbia into California. 7. insuetus O. S. is small, 10 mm. long, with only 
the sides of the first four abdominal segments fulvous. It is a serious pest, biting horses 
and cattle chiefly on the abdomen. It ranges from Alaska to California and Nevada. 


LEPTIDZ.* Snipe Flies (Fig. 448). 
The adults are robust flies with short antenne and long stout legs. The 
larve are round in terrestrial, and flattened in aquatic forms, the head 
partially protruding, maxillary palpi well developed, the mandibles very 
long and vertical. The terrestrial forms have small spiracles, which the 
aquatic forms bear two rounded protrusive blood gills on the apical seg- 
-ment below the long terminal filaments. The adults of the aquatic genus, 
Atheriz, are gregarious and often appear in countless numbers to lay their 
eggs in masses on the branches of willows or other trees overhanging streams, 
afterwards dying and: remaining attached to the mass. Others add to the 
eggs until a large mass of eggs and several thousands of dead flies result. 
The young, upon hatching, drop into the water for development. In 
Oregon and Northern California the Indians, according to J. M. Aldrich,? 
1J. C. McDunnough, Can. Ent., 53, 1921, p. 141. 
22D. W. Coquillett, “Syn. of the Dipterous Genus Symphoromyia.” Jour. N. Y. Ent. 
Soc., 2, 1894, p. 53. 
__J.M. Aldrich, “The Dipterous Genus Symphoromyia in N. A.” Proc. U. S. Nat. 
| Mus., 49, 1915, p. 113, 
Rhagionide replaces Leptide in Comstock’s new work. 
3 Hint. News, 23, 1912, p. 159. 
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at one time collected the flies and eggs for food. The larve of the terrestrial 
forms are found in rotten wood, leaves, or other decaying vegetation where , 
they are predaceous on insects and other small animals. They are in turn 
subject to attacks of parasitic nematodes. The adults of several species of 
Symphoromyia are bloodsuckers and inflict painful bites on humans. 


Among the many western species the following have been recorded as severe biters. 
S. atripes Bigot is black with reddish legs, 5.3 to 8 mm. long, occurring throughout 
the west and known in Alaska, 
British Columbia, Washington, 
Oregon, California, Idaho, Mon- 
tana, Utah, and Colorado. S. hirta 
Johnson is robust, black with yel- 
low markings, and from 6 to 7.5 
mm. long. It ranges in Idaho, 
Montana, Utah, Colorado, and 
New Mexico. 8S. kincaidi Aldrich 
is opaque, velvety black in the 
male, black with cinereous head 
and thorax in the female, and 5.5 
to 6 mm. long. It is a bad biter 
and extends from British Columbia 
through Washington into Cali- 
fornia. S. pachyceras Williston is 
black with parts of the legs, 
proboscis, and the stems of the 
halteres yellow, and is 6 to 7 mm. 
long. It is a vicious biter and is 
known in Washington, Oregon, 
California, Montana, and Arizona. 


CYRTIDZ.! Small-headed 
Flies. 

These are small flies with 
robust thorax and abdomen, 
and a very small, almost 
globular head located down 
near the front legs. The com- 
pound eyes occupy most of 
the head. They are rather 
rare and are most often taken 
on dead brush or trees. The 
first stage larve are cam- 
Fic. 448.—The snipe fly, Cyrtopogon plausor O. S. podea-like in that they have 

This species is known to occur in New Mexico, numerous spiny plates and 

Sisto Sia and Idaho and probably has a much two long apical bristles which 

are used in moving actively 
about in search of prey which consists chiefly of spiders and their eggs. 
When the larva enters the host the form changes rapidly into the charac- 
teristic sluggish parasitic maggot with indistinct segmentation and without 
apical bristles. The pupe are distinguished by the greatly enlarged thorax 
which is longer than the short stout abdomen, and by the entire lack of 
body bristles. 

1f, a ee “The Dipterous Family Cyrtide in N. A.” Trans. Am. Ent. Soc., 45, 


1919, 
J. H. ‘Gaaaeok considers Cyrtide a synonym of Acrocerida. 


i 


DIPTERA 559 


There are a number of western species, the life histories of all of which are unknown. 
Pterodontia misella Osten Sacken is 5 mm. long, black, clothed with yellow pile, with 
the posterior half and venter pale, and the legs black and brown. I¢ occurs in Cali- 
fornia and Oregon. Hulonchus sapphirinus O. 8S. is 9 to 11 mm. long, metallic blue or 
purple with green reflections, clothed with dense, erect, whitish or yellow pile, the 
legs straw yellow, the proboscis black and short or slightly longer than the abdomen. 
It ranges in California and Oregon. H. smaragdinus Gerstecker is 8 to 12 mm. long, 
bright metallic emerald green or dull blue with whitish or golden pile, yellow legs, and 
curved proboscis much longer than the abdomen. It is quite common throughout 
California.. JH. tristris Loew like the preceding species, is variable in color from metallic 
green to very dark blue and purplish, with short yellow pile, legs black and brown with 
yellow markings, and proboscis black and just reaching beyond the tip of the abdomen. 
It is fairly common in Idaho, Oregon, and California. 


ASILIDZ.'! Robber Flies, Assassin Flies (Fig. 449). 

These are large to very large powerful flies usually with robust or slender 
hairy bodies and strong legs. The males have a prominent hypopygium and 
the females a pointed ovipositor. The majority are of a gray color but many 
are bright yellow and black. They are predaceous in habits and feed upon 
small and large insects which are readily taken on the wing and which are 
killed by inserting the sharp proboscis through the thin membrane of the 
thorax and extracting the body fluids. The larve are cylindrical or subcy- 
lindrical with distinct segmentation, the thoracic segments with 2 long hairs 
on each side of venter and with a variable apical segment. They inhabit 
the ground or decaying wood and are predaceous on other insect larve. 
The members of the family, as a whole, are considered beneficial, but the 
adults of some species destroy great numbers of honeybees. There are 
many western species, but little is known regarding their habits. 


Adults of the genus Dasyllis are large, robust, hairy black species with white, yellow 
or orange markings, and somewhat resemble bumblebees. They are abundant about 
dead trees and decaying stumps and logs. The larve are opaque white, cylindrical, 
longitudinally striate with large heavily chitinized and dark heads. They somewhat 
resemble certain beetle larve.2 Dasyllis astur (O. 8.) (Laphria) is 14 to 20 mm. long, 
black, with the head, thorax, tibise, and the area before the tip of the abdomen beset 
with yellow hair. It is common in California, Oregon, and Washington. D. californica 
Banks is 18 mm. long, black, with yellow hair on the dorsum of thorax and tip of ab- 
domen. The flies were taken by the writer in considerable numbers resting on logs 


about the shores of Lake Tahoe, California, and in Nevada. The species is also common 


_ in Oregon according to Cole and Lovett. D: sackent Banks is 15 to 17 mm. long, 
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black, with yellow hair on the head, thorax, and the penultimate abdominal segment. 


It is common in the San Francisco Bay region, California, and also occurs in Oregon. 
Laphria vultur O. S. is a large black species 19 mm. long, slightly more slender than 
the preceding one, and covered with bright orange hair. It occurs in the Coast Range 
and Sierra and Cascade Mountains of California, Oregon, and Washington. Nicocles 
dives (Loew) is 13 mm. long, rather slender throughout, black with brown legs, and 


aS. ial: poston “N. A. Astlide.” Trans. Am. Ent. Soc., I, 11, 1884, p. 1; II, 12, 
Dé W. Coguillett, Can. Ent., 25, 1893. ‘Syn. of Anisopogon, p. 20. Syn. of Blacodes, 


 p. 33. Syn. of Mallophora and Nicocles, p. 118. 


E. A. Back, ‘‘Subfamilies Leptogastrine and Dasypogonine.” Trans. Am. Ent. Soc., 
35, 1909, p. 137. 
tes: Hine, “Robber flies of the Genus Aszlus.’”’ Ann. Ent. Soc. Am., 2, foo p. 136. 


“Genera Promachus and Proctacanthus.” Ann. Ent. Soc. Am., 4, 1911, p. 1 


Chas. Scheffer, ‘‘New Asilidw.” Jour. N. Y. Ent. Soc., 24, 1916, p. 65. 
N. Banks, “Syn. Genus Dasyllis.’ Bul. Brooklyn Ent. Soc., 12, 1917, p. 52. 
2 Chas. T. Greene, Proc. Ent. Soc. Wash., 19, 1917, p. 149. 
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the wings clouded beyond the middle. The tips of the abdomen of the males are silvery. 
According to Cole and Lovett,! “they have the usual habits of the genus, perching cn 
the tips of dead branches or tall grass stems. From these watch towers they flash out | 
on some unsuspecting little wayfarer whose fate has been written. The silvery tips 
of the abdomen of the males glitter in the sunlight and are visible some distance away. 
Aphis, among other small insects, are a part of their food.” The range includes Oregon 
and California. 

The adults of the genus Asilus are the typical gray and well known robber flies with 
long slender bodies and cylindrical ovipositor with a terminal circlet of spines. The 
larvee are predaceous, live in dry ground, and somewhat resemble grubs of beetles. 
Asilus occidentalis Hine (Fig. 449) is a typical form. The adults are dark gray, often 
with yellowish pile on the thorax. The tips of the femora and bases of the tibize are 
often brownish red. The hind ventral margin of the eighth abdominal segment has a 
dense cluster of long hairs. The length of the body varies from 14 to 18 mm. The 
species is common in California, Nevada, Oregon, Washington, and British Columbia. 

: A. arizonensis Williston is one of the largest 
species of the genus measuring from 16 to 19 
mm. The color is dull black with the hind mar- 
gin of each abdominal segment yellowish gray, 
and the legs reddish. It is reported only from 
Arizona. A. tenebrosus Williston is about the 
same size, but brownish gray in color with nar- 
row white margins on the apices of the abdomi- 
nal segments. The wings have dark markings 
and the male genitalia are unusually wide. It 
occurs in Colorado, New Mexico, and Arizona. 

Members of the genus Hrax are similar to the 
preceding genus but may be distinguished by 
the laterally compressed ovipositor without the 
terminal circlet of spines. The adults may be 
likened i hawks in A 2 pices! of preying 

upon other insects. e larve live in the soi 

ys Raggetlery Ne A ee and feed on grubs and other insect larve. Erax 
we ae at PEAS aNOe: barbatus Fabr. is 13 to 20 mm. long, black with 
oodworth.) white or yellow pile, and two rows of black 
spots on the abdomen. It is the most widely distributed species, ranging from Wash- 
ington to Lower California and eastwardly to New England. £. californicus Scheffer 
is probably the largest species varying from 24 to 28 mm. in length. The color is black 
clothed with white pile. It occurs in California, Nevada, Oregon, and Washington. 
E. bicaudatus Hine is also a large species, 24 mm. long, and dark gray with white hairs. 
It occurs in Colorado. EH. jubatus Williston is a large, black, robust species 18 to 23 
mm. long, occurring in New Mexico, Colorado, and Arizona. JH. subcwpreus Scheffer 
is gray and black, 15 to 20 mm. long, living in Montana, Colorado, New Mexico, Ari- 
zona, and Nevada. £. subpilosus Scheffer is 22 mm. long and black with whitish 
hairs. The presence of pure white bristles on the legs is a distinctive characteristic. 
It is known in New Mexico, Utah, Nevada, and California. #. zonatus Hine is 16 mm, 
long and yellowish gray with four black bands around the abdomen. The female has 
a long black ovipositor. It ranges in New Mexico, Arizona, and Southern California. 


BOMBYLIIDZ.’ Beeflies. 
The larve resemble those of the Aszlide, but have much smaller heads, 
crescent forms and a great reduction in the size of the hairs on the thorax 


1 List of Diptera of Oregon, Proc. Cal. Acad. Sct. (4), 11, 1921, p. 258. 

KE. T. Cresson, Jr., Ent. News, 26, 1915, p. 200. 

2D. W. Coquillett, “Notes and Descriptions of Bombylide.” Can. Ent., 24, 1892. 

. 123. “Notes and Desc. of N. A. Bombylide.” Trans. Am. Ent. Soc., 21, p. 89, 1894. 
“Mon. of Genus Anthrax of Am. North of Mexico.” Trans. Am. Ent. Soc., 14, 1887, 
p. 159. “Rev. of Species of Anthrax from Am. North of Mexico.” Trans. Am. Ent. 
Soc., 19, p. 168, 1892. Rev. of Bombylid Genus Aphebantus. West Am. Scientist, 7, 
pp. 245-264, 1891. 

F. R. Cole, “Notes on Osten Sacken’s Group Pecilanthraz. Jour. N. Y. Ent. Soc., 
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and tip of the abdomen. They have variable habits, being inquilinous 


in nests of bees; predaceous on larve of certain beetle and grasshopper 
eggs; and parasitic on bees, wasps, hymenopterous parasites, tachina 
flies, beetle larvee, and so forth. They have a complex metamorphosis 
or hypermetamorphosis. The adults are small to fairly large, robust, 
densely pilose, active flies which frequent flowers and act much like mini- 
ature humming birds. The wings are frequently clouded and the rostrum 
slender and greatly elongated. Little is known regarding the life histories 


of these most interesting flies and the family offers splendid opportunities 


for research work. 


The larve of the large genus Anthrax! are usually parasitic on certain Hymenoptera 
and caterpillars and in some species are known to live as long as four years. The adults 
are usually black with yellow- 
ish or reddish markings. An- 
thrax alpha O. S., is a large 
black and brown species 11-14 
mm. long, with orange mark- 
ings on the sides of the base of 
the abdomen, and covered with 
orange and gray pile. The 
wings are very large and are 
clouded brown with hyaline 
spots, giving a marbled effect. . 
It occurs in the higher moun- 
tains of California, Nevada, 
and Wyoming. A. californicus 
Cole is grayish black with blue 
tinge, has a round red spot on 
the lateral margins of the second 


and third abdominal segments, Fia. 450.—The large beefly, Bombylius major Linn. 
and clouded wings. It occurs (After Woodworth.) 


in California, Nevada, and 


New Mexico. A. edwardsi Coq. is 6-10 mm. long, black and yellowish, and is known 
from British Columbia to California. A. halcyon Say is 13 mm. long, black with 
pale fulvous hair and brown wings, with a hyaline spot near the middle and another 
at the tip. It ranges from the middle States west into Colorado, New Mexico, Southern 
California, and Mexico. A. edititia Say is 12 mm. long and shiny black covered with 


_ dense orange-yellow pile. The bases of the wings are clouded brown. The larve are 


‘parasitic on the bee, Anthophora montana Cresson, in Arizona and California, and are 


known to live four years.? Adults have also been taken in Mexico and Oregon. Anthrax 
molitor Loew, is 7-17 mm. long and black with pale yellowish white pile. It has been 


‘reared from the chrysalis of a cutworm in California,* and also occurs in Arizona and 


Colorado. A. signatipennis Cole is 10 to 13 mm. long, has a gray-black thorax and 
red or yellow abdomen with first segment all black, black dorsal line, and orange venter. 
It occurs in Montana, Wyoming, Nevada, and California. A. willistoni Coq. has all 


_ the abdominal segments except the first with short white and yellow pile, and some have 


all the margins, except the first segment, reddish. It occurs in Wyoming, Colorado, 
New Mexico, and California. _Bombylius major Linn. (Fig. 450) is 7-12 mm. long, 
densely covered with whitish, yellowish, or brown pile, often with black pile on the 
thorax and two lateral spots on the abdomen, and the anterior half of the wings dark 
brown or almost black. The rostrum is black and nearly as long as the body. It ranges 
throughout the United States and is common in British Columbia, Oregon, and Cali- 


25, p. 67, 1917. “Notes on Cal. Bombylide with Desc. of New Species.” P.C. Jour. 


Ent. and Zodl., 15, p. 21, 1923. 
1 Villa is given in preference to Anthrax by Cole and Lovett. 
2 A Davidson, Ent. News, 11, 1900, p. 511. 
3 Insect Life, 2, 1890, p. 353. 
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fornia. The larve are parasitic on the young of the bees, Andrena, Halictus, and Colletes. 
Aphebantus mus (O. 8.) (Triodites) is 8-9 mm. long, uniformly clothed with whitish 
gray pile, and with hyaline wings. The larve live in the egg pods of various species 
of grasshoppers including those of the lesser migratory locust and others in Utah, 
Arizona, California, and Mexico. Spogostylum anale Say is a shiny, velvety black fly 
with the basal two-thirds black and the tips hyaline. It is a southern species ranging 
west into Colorado, British Columbia, Washington, and Oregon. According to V. HE. 
Shelford the larve are parasitic on the larve of the tiger beetle, Cicindela scutellaris 
Say var. lecontet Hald., in the middle west. 


THEREVIDZ.' Stiletto Flies. 

This family consists of fairly large flies with slender tapering bodies, thus resembling 
robber flies, but with soft proboscis and slender legs. The. larve are very long and 
slender and appear to have about 20 segments, but in reality have from 1 to 6. They 
inhabit the soil, decaying vegetable mold, rotten wood, and so forth, and are predaceous 
in habits, feeding on wireworms and other insect larve. : 


EMPIDIDA.”? Dance Flies (Fig. 451). 


These flies are usually very small and may be observed swarming about flowers and 
low shrubbery in the late afternoons and evenings of spring and summer. Their up- 


w- : Fig. 452.—A fly belonging to the family 
Mydaide. (After Woodworth.) 
Fie. 451.—A dance fly belonging to the family eee ) 

Empidide. (After Woodworth.) and-down motion in the air resembles 
dancing. Some species are as large as 
the beeflies. The spike-like proboscis is the most characteristic feature. They are 
predaceous on gnats, mosquitoes, and other small flies. The larve are aquatic, semi- 
aquatic or live in decaying vegetable matter and rotten wood, and are believed to be 

predators or scavengers. The family is a large one with many western species. 


DOLICHOPODIDZ.? Long-legged Flies (Fig. 453). 


This is a large family of rather small, delicate flies which are often metallic green or 
golden, and, less often, yellow or black in color. Many species occur in flowers and 


1F. R. Cole, “Rev. of N. A. Therevide.” Proc. U. S. Nat. Mus., 62, p. 1, 1923. 

2 A. L. Melander, “Mon. N. A. Empidide.” Trans. Am. Ent. Soc., 28, p. 195, 1902. 
“The Genus Drapetis.” Ann. Ent. Soc. Am., 11, p. 183, 1918. 

D. W. Coquillett, “Revision of Empidide.”” Proc. U.S. Nat. Mus., 18, p. 389, 1896. 
“Genera of Empidide.” Proc. Ent. Soc. Wash., 5, p. 245, 1903; 6, p. 51, 1904. 

3 J. M. Aldrich, ‘Contrib. to the Study of N. A. Dolichopodide.”’ Trans. Am. Ent. 
Soc., 30, p. 269, 1904. 
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- practically all are predaceous upon small insects. The larve are aquatic or terrestrial. 
Some species occur in burrows of beetle larvae under bark, some in the stems of plants, 
and a few occur among seaweed on the beach. 


g 

3 . ponnernargneney 
Bt: 

/ 

2 

i 

é 

’. 

‘ 

De 

; 

i 

4 Fia. 453.—A long legged fly belonging to the family Dolichopodide. Male. 
i (After Woodworth.) 


CycLORRHAPHA (Suborder) 


Circular-seamed Flies 


1 Aschiza or Athericera (Division) 

or Palee KEY TO FAMILIES 

| ol. Palpi one-segmented. .. 0.2.0... coerce ee Phoride p. 564 
| Palpi more than one-segmented,........-..- 6s seen scene eee e nent eee es 2 


___M. OC. Van Duzee, “Notes and Descriptions of Dolichopodide from Alaska.’’ Proc. 
U.S. Nat. Mus., 63, p. 1, 1923. ~ 

4 M. C. Van Duzee, F’. R. Cole and J. M. Aldrich, The Dipterous Genus Dolichopus in 

North America. Bul. 116, U.S. Nat. Mus., 1921, 304 pp., 16 pl. 

‘f J. M. Aldrich, ‘A New Genus of Fly with Mandible-like Labella.’’ Proc. Ent. Soc. 

. Wash., vol. 24, 145-148, 1922. 
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2. Antennss with: terminal style or arista. ts.) Jaan cei. es « <1 sole eenaeenete nea Renna 
Antennz with a dorsal arista. Head semi-globular and larger than thous! ocelli 
present. . Small flies. (Big-eyed Flies.). 5.5 /..5...... 05522 Pipunculidze p. 565 , 


3. Wings usually with a spurious longitudinal vein between the third and fourth » 
longitudinal veins. Frons convex beneath antenne. Small to large dark flies 
often marked with bright yellow. (Syrphus Flies, Flower Flies, Sweat Flies.) 

Syrphidz p. wa 
Wings without: spurious! vein.......0.) ch scien soe nes cree: 3 see ee ene oe eee 


4, First posterior cell wide open; ocelli present; males holoptic with enlarged hind 
tarsi. Small active flies. (Flat-footed Flies.) wo ayguetedeas oe Platypezide 
First posterior cell closed or narrowed; frons with grooves or depression between 
the antennz; proboscis long; genetalia conspicuous. Small flies resembling 
wasps.” (Thick-headed Flies). vice eee oe ote.e5 os Sos ere en nde es eet Conopide p. 574 


PHORIDZ.! Humpbacked Flies. 

The adults are very small black or yellow flies with rounded humpback 
and low small heads. The wing venation is peculiar in that the heavy costal 
vein extends only to about the middle of the front margin of the wing and 
the other veins, except two close to the costa, are very much weaker. The 
antenne are 3-jointed, the first joint small and the second almost enclosed 
in the large spherical or conical third, giving the appearance of being one- 
or two-jointed. The arista is 3-jointed and dorsal or apical. The flies are 
found on certain flowers and leaves, and often in houses. The larvae mostly 
feed upon decayed vegetable or animal matter, but some are parasitic » 
on ants, bees, beetles, snails, and so on, and a few are myrmecophilous. 
The latter are often apterous or nearly so. The western species are not 
well known. 


Plastophora curriei Malloch is a small yellowish or brownish species less than 1 
mm. long which is parasitic on the fire ant, Solenopsis geminata Fabr., in British Colum- 
bia. The red-legged phorid, Aphiocheta rufipes Meigen, is the commonest species of 
the genus occurring in Europe and America. It is small, 2.5 to 3 mm. long, black or 
dull brown with yellowish or brown legs. The abdomen has very long scale-like hairs 
on the lateral and posterior margins of the segments. The larve commonly feed on 
dead material and have been taken from nests of bees. Adults have been reared from 
decaying gladiolus and other bulbs and from apparently dry cured beet seed. The 
western range includes British Columbia, Oregon, Idaho, and California. 


PLATYPEZIDA.2 Flat-footed Flies. 


The adults get the common name from the somewhat enlarged and flattened hind 
tarsi which are specially ornamented in some of the males, but in other respects most of 
the males are similar to the females. Three species of males have the ornamented 
kind. They are small, often appearing in swarms in the air or running on low shrubs, 
and are ordinarily overlooked by the amateur. The larve are small, flattened, cream- 
colored jointed maggots with segmented spmiferous processes on the sides of all the 
segments except the first, second, and last. They live in the fleshy portions of toad- 
stools, mushrooms, shelf, "and other fungi upon which they feed. Very little is known 
concerning the members of this family in the west. Platypeza agarici Willard and P. 
polyport Willard are black velvety flies, 2.5 to 3.5 mm. long, with cream-colored mag- 
gots which commonly infest mushrooms in the San Francisco Bay region, California. 


1C. T. Brues, “Mon. N. A. Phoride.” Trans. Am. Ent. Soc., 29, 1903, p. 331. 

eee Malloch, “Tnsects of the Dipterous Family Phoride i in U.'S. Nat. Mus.” Proc. 
U.S. Nat. Mus., 43, p. 411, 1918. 

This family is placed i in the Brachyege by Williston and older authors. . 

2 J. M. Aldrich, Ent. News, 17, p. 123, 1906. 

Frankie Willard, Psyche, 21, p. 166, 1914. 
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_ PIPUNCULID' Big-eyed Flies. 


The adults are small slender flies with large almost hemispherical heads 
due to the enormous size of the compound eyes. They are commonly 


- taken on flowers, grasses, and small shrubbery. According to H. H. P. 


Severin the eggs are laid on young and adult leafhoppers and the somewhat 


pee 
Fia. 454.—The big-eyed fly, Pipunculus vagabundus Knab. A, abdomen of Futettix tenellus 
(Baker) containing larva; B, larva; C, pupa. (After Severin.) 


pointed maggots make their way into the body of the host and usually 
locate in the abdomen. When full grown they rupture the dorsal integu- 
ment between the thorax and abdomen leaving a large exit hole in the dead 
carcass. From the sugar beet leafhopper, Hutettix tenellus (Baker), in 
California, Severin reared two new species which were described by F. 
‘Knab ? as Pipunculus indus- 
trius Knab and P. vagabun- 
dus Knab (Figs. 454, 455). 
Both species are about 3.5 
mm. long and black in color. 
They may be separated by 
the gray pruinose on the 
body and the presence of a 
brown stigma in the wing of 
the first and the absence of 
these characters in the lat- 
ter. The former has been 
taken in the Salinas Valley 


oe Ae ee ! ai: pe oars Fic. 455.—The big-eyed fly, Pipunculus vagabundus 
ocallty, u also further Knab. A, female; B, male. (After Severin.) 
north and in the southern 


part of the State. Cole and Lovett * report the eastern species, P. atlanticus 
Hough, P. confraternus Banks, P. proximus Cresson, and P. similis Hough, 
in Oregon, which indicates a wider western distribution. Studies in this 
important economic family are greatly needed. 

1G. de N. Hough, “The Pipunculidew of U.S.” Proc. Bost. Soc. Nat. Hist., 29, 1899, 


eip:-77, 
Ee T. Cresson, Jr., “Studies in N. A. Pipunculide.” Trans. Am. Ent. Soc., 36, 1910, 


267. 
"2 Proc. Biol. Soc. Wash., 28, 1915, p 
3, R. Cole and A. L. Lovett, Proc. Cal. ea Sci. (4), 11, No. 15, 1921, pp. 272-273. 
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SYRPHIDZ.' Syrphid Flies, Flower Flies, Sweat Flies, Hover Flies, 

Drone Flies. 

The adults are small to large flies of dull colors but often eaudily striped 
with yellow. They frequent flowers and all kinds of plants and are common 
everywhere throughout the summer season. In flight they are remarkably 
quick and are often seen poised in mid air and darting from place to place 
with ease, particularly in the sunny spots in the woods. There is consider- 
able mimicry of bright yellow and black wasps and hairy bees. Many of 
the flower visitors probably aid in pollination. The larve are much more 
variable in form and habits than are the adults. As a rule they are slug 
like with pointed anterior end, but some few are like small molluses and 
live in ants’ nests. Others are scavengers in the nests of bumblebees and 
wasps. A number have a long tail-like anal breathing tube enabling them 
to live in liquid filth and decaying organic material and are known as 
rat-tail maggots. A large group are predaceous on aphis and scale 
insects and are, therefore, very beneficial. A few forms, however, attack 
bulbs, woody plants and trees, and are injurious. The family is a large 
one and abundantly represented in the west. Because of the many interest- 
ing species the comments must be brief and somewhat tabular in form. 


The larvee of Microdon are mollusc-like in form and have often been mistaken for 
scale insects. They live in ants’ nests and but little is known concerning them. Micro- 
don tristis Loew is the best known American species. The adults are 6-10 mm. long, 
black or metallic green with white and pale yellow pile. The variety cothurnatus Bigot 
is the western form, in which the tibie and the tarsi are entirely orange or yellowish 
red. ‘The larve occur in the nests of subspecies and varieties of Camponotus maculatus 
Fabr. in Colorado, Washington, and Oregon. M. marmoratus Bigot is 9 mm. long, 
dark brown and densely covered with fawn pile. It is endemic in California and Oregon. 
M. piperi Knab? is a beautiful dark blue species 9 mm. long with white pile. The 
larve are 11 mm, long, pale bluish green with the: median ridge and margins brown. 
The surface consists of coarse net-like reticulations. The species occurs in the nests 
of Camponotus maculatus vicinus Mayr in Oregon and California. 

Heringia californica (Davidson) (Pipiza) is 9 mm. long, metallic black clothed with 
white and black pile. The larve have been reared by W. M. Davidson from the poplar 
stem gall aphis, Pemphigus populicaulis Fitch, in California. 

Paragus tibialis (Fallén) is 3-5 mm. long, shining dark green or black with the tip 
of the abdomen red or yellow. It is a very widely distributed species oceurring in 
Europe and North America. In the west it occurs in British Columbia, Washington, 
Oregon, California, and Colorado, and the brown or gray larve feed on the pea aphis, 
thistle aphis, and other aphis. P. bicolor (Fabr.) is somewhat larger, 4 to 6 mm. 
long and of the same general color excepting that the abdomen is wholly red. The larve 


18. W. Williston, Syn. N. A. Syrphide. Bul. 31, U.S. Nat. Mus. 1886. 
bid C. Osburn, “Syrphide of British Columbia.” Can. Ent., 36, 1904, p. 218; 44, 1908, 


are L. Metcalf, ““Syrphide of Ohio.” Ohio State Univ. Bul., 17, No. 31, 1913. “Syrphi- 
de of Maine.” Maine Agr. Exp. Sta. Bul. 253, 1916; Bul. 263, 1917. “Genintalia of 
Male Syriphide, etc. Ann. Ent. Soc. Am., 14, 1921, p. 169. 

R. C. Shannon, “ Notes on Ne Genera, of Syrphide and Desc. of N. Spp.’”’ Proc. 
Ent. Soc. Wash., 18, 1916, p. 

wee Davidson, Recreate ‘Syrphidee i in California.” Jour. Hcon. Ent., 9, 1916, 
p. : 

C. R. Jones, “New Syrphide of Colorado.” Ann. Ent. Soc. Am., 10, 1917, p. 219. 
Syrphidew of Colorado. Bul. 269, Colo. Agr. Exp. Sta. 1922. 


C. H. Curran, ‘ ‘Rev. of Syrphus of Ribesit Group.” Can. Ent., 53, 1921, p. 152. “New ~ 


Species of Syrphide.” Can. Ent., 53, 1921, p.171. ‘Rev. of Pipiza Group of Syrphide.” 
Proc. Cal. Acad. Sci. (4), 11, 1921, p. 345 
2F. R. Cole, P. C. Jour., Ent. and Zs, 15, 1923, p. 20. 
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are rough, spiny, and brownish, and feed on root aphis including Fullawaya salicira- 
dicis Essig. The species is known in British Columbia, Washington, Oregon, Cali- 
fornia, Montana, Wyoming, Colorado, and New Mexico. 


The hemlock bark maggot, Chilosia alaskensis Hunter,' is 8 mm. long in 
the adult stage and shining deep blue with short pile. The larve are white 
with black head and with a tail as long as the body. They live between the 
inner bark and the wood; having first gained access through holes made by 
small barkbeetles, and cause “black check” in western hemlock in Alaska, 
British Columbia, Washington, and Oregon. The lowland fir bark maggot, 
C. hoodiana (Bigot), has brown adults and similar maggots which work 


4 under the bark of white or lowland fir in British Columbia, Washington, 


and Oregon. The species is also reported from New Mexico. Many other 
western species are known, without life history data. 
The lemur syrphid, Baccha lemur Osten Sacken (Fig. 456), is dull gray or 


- bronzy black with a slender wasp-like body 9-11 mm. long and hyaline 


wings with a black spot on the front margin near the 
middle. The larve feed on various coccids including 
mealybugs and the artemisia scale. The species is in- 
digenous to New Mexico, Colorado, Wyoming, Arizona, 
Nevada, and California. The four-spotted aphis fly, 
Baccha clavata (Fabr.) (B. babista Walker), is about the 
same size but green and reddish brown with the wings 
partially brownish. The larve are dull green with a red 
dorsal line, and feed on various aphis. The distribution 
includes South and North America and adjacent islands. 
In the west the species is known in Colorado, New 4,, 456 ~The le- 
Mexico, Arizona, and California. cour ayenbidatocs 
The bird syrphid, Hupeodes volucris O. S., is 7-10 cha lemur O.8. 
mm. long, shining green and black with yellow spots on 


_ the second and fifth abdominal segments. It is one of the commonest 


syrphids in the west and the larve prey extensively on aphis. It is known 
in Washington, Oregon, California, Nevada, Utah, Colorado, Arizona, and 
New Mexico. 

Members of the large genus Syrphus are abundant in the west on flowers 
and plants. The eggs are elongated and white with roughened surface, 
and are laid singly on plants infested with aphis. The larve are truncate 
posteriorly, pointed anteriorly, and blindly loop about in search of prey 
which when found is raised in the air until sucked dry. Pupation occurs 
on the plants or under leaves and rubbish on the ground. The American 
syrphid, Syrphus americanus Wiedemann (Fig. 457), is 9-10 mm. long 
and metallic greenish in color with yellow cross bands on the abdomen, 


the first of which is continuous and the second and third, though inter- 
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rupted in the middle, do not quite reach the margins. The cheeks are black 
and there is a brown stripe on the face. It is a very common and benefi- 
cial species and the green or yellowish larve are general feeders on many 
kinds of aphis. It ranges throughout the country and occurs in Montana, 
Colorado, New Mexico, California, Nevada, Oregon, Washington, and 
British Columbia. The fungus, Hmpusa musce Cohn, kills many of the 


1H. E. Burke, Circ. 61, Bur. Ent. U. 8. Dept. Agr. 1905. 
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adults. The arcuate syrphid, Syrphus arcuatus (Fallén), is 9-12 mm. 
long, metallic green or black, with the three principal yellow bands inter- _ 


Fig. 457.—The American syrphid, Syrphus americanus Wied., killed by the parasitic fungus, 
Empusa musce Cohn, the white spores of which appear between the abdominal segments 
and along the sides. 


rupted, those on the third and fourth segments arcuated. The larve are 
yellowish, brownish, or purplish, and are effectual destroyers of all kinds of 
aphis. The adults appear early in the spring reach- 
ing the maximum in numbers in March and April, 
usually in advance of other species. In some States 
this syrphid is more abundant at altitudes of 2,000 
feet and over. It has a wide range in Europe and 
America and is indigenous in Alaska, Washington, 
Oregon, California, Nevada, Idaho, Wyoming, Colo- 
rado, Arizona, and New Mexico. . 

The western syrphid, Syrphus opinator O. &., is 
distinguished by the yellow face and cheeks, bare 
eyes, and the unbroken yellow cross band on the 
second and third abdominal segments which does 
not reach the lateral margins, although the first 
: band does extend to the margins. The length is 9- 
Wy URS Lets my of the J mm. This is a truly western species which is 

large syrphid, Lasio- Common and abundant and one of the most bene- 

phthicus pyrastri ficial, the larve being general feeders on aphis. 

(Linn.), among the cast Jt occurs in all the States west of the Rocky Moun- | 

skins of aphis. tains and north into British Columbia. 

The European syrphid, Syrphus ribesi (Linn.), is of the usual type, 7-12 
mm. long, the first yellow band interrupted in the middle, the second en- 


Lae 
{| Boas 


. 
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| tire, the third entire with a median incision. The eyes are bare, and the 
venter of the abdomen is as a rule alternately marked with yellow amd black 
_ bands. The larve are general feeders on aphis. It is a European species 
_ widely distributed in North America and occurs pla sae the Pacific 
Coast States from Alaska through California and 
into New Mexico in the south. 

The cruel syrphid, Syrphus torvus O. &., is 
marked much like the former, but is readily sepa- 
rated from it by the hairy eyes. The larve are 
aphis feeders. It is widely distributed throughout 
| Europe and North America and ranges in the same 

western areas as the preceding species. 

The oblique syrphid, Allograpta obliqua (Say), 
is a small species 6-7 mm. long, with narrow yel- 
low cross bands at the base and oblique and longi- 
tudinal lines at the tip of the abdomen. The larve 
are general and effective destroyers of aphis. It 
is a widespread and common species throughout 
North and South America and abundant in Wash- 
ington, Oregon, California, and Colorado. A. fracta 
O.§S. is much the same as the preceding species in 
appearance, but is smaller-and readily separated 
by the black stripe on the face and the entirely 
black first abdominal segment. The larve have 


Fig. 459.—Larva of the 
. large syrphid, Lasio- 
Fie. 460.—Adult of the large syrphid, Lastophthicus phthicus pyrastri 


pyrastrt (Linn.). (Linn.), feeding on the 
alfalfa aphis, JIillinoia 
the same habits. It is endemic in Oregon, Cali- creel (Davis). (Photo 


fornia, and Mexico. by PP: Doten,) 

The large syrphid, Lasiophthicus pyrastri (Linn.) (Syrphus)! (Figs. 
458-460), is the most abundant and beneficial as well as the best known 
western species. It is larger than similar species being 11 to 14 mm. long, 
with yellow face, black proboscis, reddish brown eyes and antenne, dark 
metallic blue thorax covered with soft pile, and velvety or shining black 
abdomen with three sets of broken yellow bands. The eggs are elongate, 


1H. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 327. 
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white, rough, 0.08 mm. long; the larve vary from green to brown with 
whitish or yellow longitudinal stripes and are 8 to 15 mm. in length; the, 
pup are dark grayish brown and 7-9 mm. long. The adults are very 
common about flowers and on trees and plants of all kinds wherever aphis 
occur. They appear in March and continue throughout the year. The 
larvee are general feeders on all kinds of aphis. Pupation occurs on the 
plants or on the ground under leaves. The distribution includes every 
Western State including British Columbia. The fungus, Empusa musce 
Cohn, kills great numbers of the adults, the dead bodies of which are 
found clinging to grasses and shrubbery. 

The geminate syrphid, Mesogramma geminata (Say) (Sceeva, Mesograpta), 
is 5-6 mm. long, shining black with median cinereous line on dorsum of 


Fig. 461.—Rat-tail maggots of the 
drone fly, Eristalis tenax (Linn.). 


the thorax, and yellow markings 
on the abdomen. The thickened 
arcuate hind femora and dilated 
tips of the tibie of the male 
separate it from other species. 

W. M. Davidson ! has recorded the larve breeding in the trunks and limbs 
of poplar in the Imperial Valley, California. The range is throughout 
North America and in the west, Washington, Oregon, and California. 

The slender syrphids, Spherophoria melanosa Williston and S. sul- 
phuripes (Thomson), are metallic dark species with yellow abdominal 
markings. The former is green or bluish and has the coxe and bases of 
the femora of the male black, while the latter is black with yellow coxe. 
The larve and pup2 are green. The maggots feed on aphis and those of 
S. sulphuripes (Thomson) also feed-on thrips.?, The distribution of both 
species includes Oregon, California, Arizona, and New Mexico, and the 
latter also extends into Washington, British Columbia, and Alaska. 


Fie. 462.—The drone fly, Eristalis tenax (Linn.). 


1Can. Ent., 51, 1919, p. 235. 
2W. M. Davidson, Jour. Econ. Ent., 9, 1916, p. 454. 
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'. Thecactus syrphid, Copestylwm marginatum (Say) (Volucella),! is a short stout species 
_ 9-11 mm. long, shining black with gray pile, and with either the dorsum of the abdomen 
entirely yellow or with yellow markings. The arista is densely plumose. The larve 


LF 
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Fie. 463.—Some anatomical parts of the bulb fly, Merodon equestris (Fabr.). Hind leg and 
antenna. 


The species ranges from South America through Mexico into Texas, New Mexico, Ari- 
zona, California, and north to Montana. The staphylinid beetle, Maseochara valida 
(Lec.), destroys the puparia. 

The Mexican cactus fly, Volucella esuriens (Fabr.) (V. mexicana Macq.), is a large, 
conspicuous, metallic bluish or purplish black fly 16-19 mm. long, the bases of the 
_ wings brownish black. -This fly appears early in the spring and is often exceedingly 


Fie. 464.—Larve and pupa of the bulb fly, Merodon equestris (Fabr.). M, mouth hooks; 8, 
posterior spiracle. 


_ numerous on the flowers of ceanothus, greasewood, and other plants. The larve are 

‘scavengers in decaying cactus. The species ranges from South America, through Mexico 
- into Texas, New Mexico, Arizona, California, and the Southern States. The larve of 
V. aida O. S. feed on the common opuntia cactus and the giant cactus in Arizona and 
California, and those of V. fasciata Macquart, on opuntia cactus in Mexico, Arizona, 
‘Texas, Colorado, and California in the west, and in other parts of the United States. 


1 Bul. 118, Bur. Ent. U. S. Dept. Agr. 1912, p. 37. 
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Members of the large genus Hristalis are medium to large, more or less thickly ‘pilose, 
usually brownish flies, many of which greatly resemble honeybees. In fact, since 
Aristotle promulgated the erroneous theory that honey bees could be generated from , 
the dead carcass of an ox, the uninitiated are still unable to distinguish the common 
drone fly from the honeybee. These flies are flower visitors and aid in pollination. The 
larvee are known as rat-tail maggots because of the long tail-like respiratory tube which 
permits the body to remain wholly under water or wet filth. The best known species 
is the drone fly, Hristalis tenax (Linn.) (Figs. 461, 462), which is about the same size and 
color as the common honeybee, 15 mm. long, and produces a similar humming noise when 
tightly held in the hands. The adults are especially abundant on composite flowers while 
the rat-tail maggots live in open privies, stagnating water, and similar unsanitary places. 
The species is cosmopolitan, having followed civilization to practically all places. 
It is abundant throughout the west. 


The bulb fly, Merodon equestris (Fabr.) ! (Figs. 428, 463-465), is a large, 
hairy black fly, marked with gray, yellow, or orange, 10-13 mm. long, 


Fia. 465.—Narcissus bulbs showing the work of bulb flies. A, larva of the bulb fly, Merodon 
equestris (Fabr.); B, larve of the lesser bulb fly or onion fly, Humerus strigatus (Fallén). 


greatly resembling a small bumblebee. The small white eggs are laid on or 
near the crown of the host plants near the surface of the soil. The very 
large maggots are white, yellowish, or brown, robust, 12 to 15 mm. long, 
wrinkled, with a conspieuous but short respiratory tube at the posterior 
end. The large brown oval puparia have two little horn-like respiratory 
organs. Usually but a single maggot is found in a bulb, the centre of which 
is soon reduced to a thick brown excrementaceous mass. Narcissus bulbs 
are preferred, but amaryllis, hyacinth, eurycles, galtonia, habranthus, 
hippeastrum, lilies, tulips, and vallota are infested. It is a European 
species which has been introduced in bulbs to all parts of this country and 
has survived in certain favorable places. In the west it is recorded in 
British Columbia, Washington, and California. Infested bulbs can be — 
detected by pressing to determine the solidity. The maggots are killed 


1H. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. 1915, p. 325. 
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by cutting into the centre with a sharp knife, or by vacuum fumigation, 
‘but carefully culling of the infested bulbs should always be practiced. 

The lesser bulb or onion fly, Humerus strigatus (Fallén) (Figs. 427, 465- 
467), is commonly associated in the west with the preceding species. 
The adults are much like the aphis feeding species in appearance, being 
small, from 4-6 mm. long, and black with yellowish abdominal bands. 
The larve are small, dirty white, or brownish, 8-12 mm. long, with quite 
a long brown respiratory tube and with a flat body projection on each side. 
They work on the inside of various lilaceous bulbs usually in company with 
the larvee of the large fly, which has led some investigators to believe they are 


scavengers. In California it appears that this fly is mostly secondary on 


See t i es hoe ete copes d 
Fic. 466.—Larve and pupe of the lesser bulb fly, Humerus strigatus (Fallén). 


decaying bulbs, iris rhizomes and other decaying plants, but in some states 


_ it is claimed to be a real pest to onions and bulbs. It is a European species 


reported to have two broods in England. In this country it is injurious 


_ to the bulbs of hyacinth, amaryllis, narcissus, onions, Spanish iris, shallots, 
and soforth. In the west it is quite common in parts of British Columbia,} 
Washington, Oregon, Colorado,? and California. According to D. B. 


a 


ji 


— 


Mackie the larve can be killed in the bulbs by vacuum fumigation, using 
2 pounds of carbon disulfid to 100 cubic feet of air space, for 1 hour. 


The sapwood maggots belonging to the genus Xylota live in the sapwood of living 
trees or in the decaying heartwood. Xylota ejuncida Say is 10 mm. long, shiny black 


_ with two pairs of yellow spots on the abdomen. It is probably the commonest species 


1 Arthur Gibson, Can. Ent., 49, 1917, p. 190. 
2F. R. Cole, Ent. News, 31, 1921, p. 32. 
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throughout the whole country and occurs in Washington, Oregon, California, Arizona, 
- and Colorado in the west. The larve live in sapwood and decaying wood. X. sub- 
fasciata Loew is 8-9 mm. long and bronze green and black, with the second and third 
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Fie. 467.—Some anatomical parts of the larva of the lesser bulb fly, Humerus strigatus (Fallén). 
A, posterior end; B, anterior end; C, body spines; ANT, antenna; M, mouth hooks; Ps, 
posterior spiriacle. 


abdominal segments luteous. It is a northern species reared from decayed heartwood 
of Douglas spruce by Cole and Lovett 1 in Oregon. 


CONOPID.” Thick-headed Flies. ; 

These are inconspicuous flower-visiting flies, the larve of which are parasitic on 
wild bees, wasps, and grasshopper eggs. The females strike the bees in flight as a means 
of ovipositing on them. There are a number of western species with little or nothing 
known concerning their life history and habits. Physocephala affinis Williston has 
been reared by A. Davidson * from the bee, Anthidium emarginatum (Say), in Cali- 
fornia. It also occurs in Oregon and Washingten. Cole and Lovett 4 have observed 
Dalmannia pacifica Banks and Oncomyia modesta Williston, striking bees of the genus 
ee in Oregon. The latter species is also known to occur in Washington and 

olorado. 


SCHIZOPHORA (Division) 
Calyptrate (Group) 


In this group the calyptra or squame are large, or if small, distinct; 
the thorax has a complete transverse suture; the first longitudinal vein 
is never very short and usually of considerable length; and the frons of 
the male narrowed or the eyes contiguous. 


KEY TO FAMILIES ® 


1. Oral opening small, mouth parts small or rudimentary..............+-+++++-- 2 
Oralopening.and mouth parts normal... 3 -).)2 2 )..o a. = + 2 2 See 3 


2. Fourth longitudinal vein (Mi+2) of fore wing extends in nearly a straight line to- 
wards the margin of the wing. (Horse Bot Flies.).......... Gastrophilide p. 575 

1 Proc. Cal. Acad. Sct. (4), 11, 1921, p. 289. 

2N. Banks, “Syn. of Zodion and Myopa with notes on Conopide.” Ann. Ent. Soc. 
Am., 9, 1916, p. 191. 

J. H. Comstock places this family in the Acalyptrate. 

3 Ent. News, 6, 1895, p. 253. 

4 Proc. Cal. Acad. Set. (4), 11, 1921, pp. 295-296. 

5 Also see Charles T. Green. “A Tentative Arrangement of the Muscoid Flies Based 
on the Puparia.”’ Proc. Ent. Soc. Wash., 27,pp. 157-163, 1925. (With aba ) 
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oe | Fourth longitudinal vein (M;+2) of fore wing is bent so that the first posterior 
cell (Rs) is much narrowed or closed at the margin of the wing. (Bot and 


. Warble Flies. ) EI ie 2 0 oie oce eons ema a aia a ss isla ote stride p. 576 

_ 3. Meta-episternal sclerites (hypopleurz) with a row of bristles; first posterior cell 

‘ TERRE GRE OROT CLOSE Cline eye Ais a1? Kila «jz FL<i as aH oba® Bdkssccres Sie w slp oa wigdele, ale 4 

|  Meta-episternal sclerites without row of bristles; first posterior cell narrowed, 
CSE Re OYSTER Sy 5's, 0 othe ERR ae Rae REINS i ae a 7 


_ 4, Arista entirely bare or apical half bare, 3-jointed; abdomen with long bristles on 
basal middle dorsum in addition to fine hairs. Variable-sized flies with no- 
ticeably hairy bodies. Larve parasitic in other insects. (Tachina Flies.)..... 

Tachinide p. ne 

‘Arista plumose or distinctly pubescent...000. 6... e cb ccc ce eee cece eeu ues 


5. Arista plumose halfway or slightly beyond, and distal portion bare; middle dor- 
: sum of abdomen rarely with stout bristles. Medium-sized to large grayish 
flies. Larvee scavengers or parasitic on insects and other small animals. (Flesh 
ISIN SS. ase ohn ovellncy 7s Go ReneS Ocean Sarcophagide p. 585 
Arista bare or entirely plumose or pubescent. .............. cee ccs eens eeeeee 6 


6. Middle dorsum of abdomen usually with stout hairs; arista two or three jointed; 
lezaeeneraly lone and OriStlyt ic. cin cds cy alae phe Ci eida Gels «Ge ale es Dexiide 
Dorsum of abdomen with but few stout hairs at tip; legs normal. Larve breed 

in carrion, manure, and filth. (Bluebottle and Blow Flies.)...Calliphoride p. 587 


_ 7. First posterior cell narrowed or closed; arista entirely plumose or pectinate. 

Small flies. Larve breed in manure and fi Ith. (House Flies, etc.) Muscide p. 587 

f First posterior cell wide open; arista plumose, pubescent or bare. Small to 
medium-sized dull flies. Larve are scavengers, parasitic, root-infesting, or 
disseminators of diseases. (Root Maggots.)...............5 Anthomyidze p. 590 


_GASTROPHILIDZ.' Gadflies, Horse Bot Flies. 
The horse bot or nit fly, Gastrophilus intestinalis De Geer (G. equi Clark) 
' (Fig. 468), is the common stomach bot of the horse. The adult is 18 mm. 
_ long, brownish, and looks somewhat like a honey bee, but has a whitish 
- face and often “has three rows of blackish spots on the abdomen. These 
flies are slow of flight and are to be found about horses where they attach 
_ the minute, elongated, pale yellow nits or eggs to the hairs on the forelegs, 
' hind legs, chest, stomach, and other parts of the body. They are supposed 
g to require friction and moisture, as furnished by licking, to induce hatching 
~ which occurs in from 10-14 days. The small hairy larve are readily trans- 
" ferred by the tongue and lips to the mouth and pass to the stomach where 
they become attached by means of strong mouth hooks to the inner lin- 
ing. In severe cases the walls may be entirely lined with bots, which when 
q - full grown are tough, oval, distinctly segmented spiny maggots, 15-18 
mm. long. They remain in the stomach from summer through the winter 
: Band become mature in the spring when they lose their hold, pass to the 
ground, and pupate in the soil, emerging as adults in from 3-5 weeks. 
_ The species is European and has been distributed with horses throughout 
the world. In the west it is known in Montana, Wyoming, Idaho, Washing- 


; Me H. T. Townsend, “Tables to'Genera of Gstride.”’ Proc. Ent. Soc. Wash., 2, 1891, 


p. 

é W. B. Herms, Med. & Veter. Entomology. Macmillan, 1923, p. 300. 

_, §&. Hadwen, Parasitology 7, p. 331, 1915. 

bs The Gastrophilide and Gisiride have in the past been considered in the one family 
1 Gistride by most writers. ; 
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ton, British Columbia, Oregon, and California, and probably occurs in 
other States as well. Internal remedies should be administered by a 
veterinarian. Eggs are destroyed by the careful use of kerosene or are, 
removed by clipping. The flies do not lay eggs on stabled horses. 

The nose bot fly, red-tailed bot, or lip bot fly, Gastrophilus hemorrhoidalis 
(Linn.),! is the most important species in the genus wherever it is abundant. 
The adults are 15 mm. long and have the tip of the abdomen orange red. 
According to Parker the minute eggs are 1.35 mm. long and of two parts, 
an enlarged laterally flattened portion and a slender stalk 0.5 mm. long, 
which has spiral bands giving the appearance of a screw. They are attached 
to the hairs of the lips, more often on the lower lip than on the upper. 
The flies appear in May and remain until the middle of July. The horses 
become very much agitated when the flies strike and often violently rub 
their noses on any handy objects, but are unable to dislodge the eggs. 


Fia. 468.—Bots or larve of the horse bot fly, Gastrophilus intestinalis De Geer, attached to a 
portion of the stomach wall of a horse. 


The larvee attach themselves in the stomach, duodenum, and rectum of 
the horse. It is a widely distributed European species and is known in 
the west in Washington, Oregon, California, Idaho, Montana, Colorado, 
and probably occurs in many other States. 

The chin fly or throat bot fly, Gastrophilus veterinus Clark [G. nasalis 
(Linn.)], attaches the stalkless eggs which are 1.25 mm. long to the hairs 
of the intermaxillary space beneath the head. It is an introduced species 
and is reported on horses from Montana, Wyoming, Colorado, New Mexico, 
and Oregon in the west. 


CESTRIDZ.” Bot Flies, Warble Flies. 

The sheep bot or sheep gadfly,’ (strus ovis Linn., is hairy, 12 mm. long, 
dull yellow and most active in the hot sunshine of midsummer. The fe- 
males thrust minute living maggots upon the nostrils of the sheep or goats 


1R. R. Parker, Jour. N. Y. Ent. Soc., 24, p. 253, 1916. 

1}, Op Bishopp, ee 24, p. 182, 1917. 

2S. Hadwen and A. E. Cameron, "Bul. Ent. Research, 9, p. 93, 1918. 

3 This fly oe also known as the false gadfly, and the’ maggots as grub-in-the-head, 
sheep head g 

Farmers’ Bul. 1150, U.S. Dept. Agr., p. 17, 1920. 
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which appear to sense danger and run when the flies attempt to larviposit. 


' The maggots live in the nostrils, frontal sinuses and maxillary sinuses, 
_ and do not mature until the following spring or for about 10 months. They 


are then yellowish, 20-30 mm. long and 7 mm. wide. Their presence causes 


_ extreme annoyance and death. When mature they work out and pupate 


in the soil emerging as adults in from 6-8 weeks. The species is widely 
distributed throughout Europe and North America and is known in the 
west in Colorado, Oregon, and California. It ordinarily attacks sheep, 
but also infests goats in California as well as wild deer.!_ Some of the mag- 
gots may be squeezed out of the anterior opening of the nose. 
The deer bot fly, Cephenomia pratti Hunter (Fig. 469), infests pouches of 
the throat of wild deer in California, New Mexico, Texas, and Mexico. 
The ox bot, ox warble or heel fly, Hypoderma lineata De Villiers ? (Fig. 


470), is a large, robust, black and white hairy species, 13 mm. long, with a 


Fic. 469.—Larve of the deer bot fly, 
Cephenomyia pratti Hunter, from 


the throat-pouch of wild deer. es ne rene a 


Fia. 470. ae of the ox shoe ox 


] 


_ tuft of whitish hairs on each side of the warble, or heel fly, Hypoderma 
_ prothorax, the disc of the thorax almost lineata De Villiers. 


bare but with longitudinal stripes, and 


the terminal hairs of the abdomen orange red. The small oval white 


eggs are 1 mm. long, attached to the hairs, usually in series on each 
hair, about the feet of the front legs, sides, belly, and roots of the 
tail, and hatch before or after being licked up and taken into the 


- mouth. Many now believe that the larve enter the body from numerous 


places directly through the skin and that but few if any are taken 
into the mouth. The young maggots work their way throughout the 


_ body to just beneath the skin on the back where they cause tumors or 
_ swellings known as warbles. Here they mature and cause much an- 
_ noyance to the host. A small hole is made for respiration and for the 


discharge of waste material and is used eventually as a means of escape 
to the soil when full grown, where pupation occurs. Besides the loss in 
1W. D. Pierce, Spec. Pub. No. 22, Div. Anim. Ind. Cal. State Dept. Agr., p. 5, 1922. 


2 The common European Hyp derma bovis De Geer does not occur in ihe ’ west. 
C. Warburton, “The Warble Flies of Cattle.” Parasitology, 14, 1922, p. 322. 


iE. W. Laake, ‘Distinguishing Characters of the Larval Stages of Ox WV acblea, ete.” 


; 
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_ Jour. Agr. Reserach, 21, No. 7, ees p. 439. 
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flesh and great reduction in the milk supply of dairy cows, the holes in the 
hides greatly reduce their value for leather. Control measures are difficult. 
It is possible for an experienced hand to squeeze out the warbles, but the 
pests should not be killed and allowed to remain in the warbles. Removal 
or destruction of the eggs is possible in carefully tended dairy cows, but 
not practical on ranges. R.A. Cooley ! reports this species attacking horses 
in Montana. It ranges throughout Northern United States and Canada 
and is reported in the west in British Columbia, Washington, Oregon, 
California, Idaho, Montana, Wyoming, Utah, and Colorado by F. C. 
Bishopp.? 


The rabbit grub, Cuterebra* cuniculi (Clark), is large and black, the dorsum of the 
thorax clothed with yellowish brown hair and the first abdominal segment with yel- 
low hair. These flies look very much like bumblebees. The larve are large, black 
and spiny, and form large tumors under the skin of domestic and wild rabbits through: 
out various parts of the country. The species has been reported in Colorado, Arizona, 
and California in the west. C. leporwora Coquillett infests cottontail rabbits ir 
New Mexico, Wyoming, and California. Bogeria princeps Austen (Cuterebra lepuscul 
Townsend) attacks jackrabbits and cottontail rabbits in New Mexico, Colorado 
Arizona, California, and Nevada. Cwuderebra tenebrosa Coquillett has been reared fron 
pack rats and grasshopper mice in Montana by R. R. Parker and R. W. Wells.* I 
also occurs in Colorado, Oregon, and California. 


TACHINIDA.® Tachina Flies. 

This is a large economic family of beneficial flies, the larvee of whick 
are parasitic on innumerable destructive pests. The good done in this 
way cannot be estimated as it is so obscure and ramifying, and we can only 
say that these flies play a considerable part as a natural check to plant- 
feeding insects. 


Gymnosoma fuliginosa Desy. is 5-8 mm. long, yellowish and marked with black 
It is recorded from Chlorochroa sayi Stal by J. M. Aldrich ® and occurs in British Colum. 
bia, Washington, Idaho, Oregon, Arizona, and New Mexico, and elsewhere in th 
United States. 

Trichopoda pennipes (Fabr.) is 7 to 12 mm. long with a yellowish abdomen and th 
lower calypteres wholly yellow. It has been reared from leaf-footed plant bugs anc 
the squash bug; and ranges from Florida to Southern California. 7. plumipes (Fabr. 
is shining black with yellow fascia on the second, third, and fourth abdominal segments 
and is 7 to 11mm. long. It has been reared from the red-wing Jocust in middle California 

Mytophasia robusta Coq. is black and bronzy with gray pollinose on the abdomen 
the length is 9 mm. It has been reared by Albert Koebele from the larva of pheno 
phorus robustus Horn in Southern California. 


118th Rept. State Entom. Mont. Bul. 139, Mont. Agr. Exp. Sta., 1921, p. 15. 

2 Ann. Ent. Soc. Am., 8, 1915, p. 359. 

3M. C. Hall, “Cuterebra Larva from Cats with a List of those Recorded on Othe 
Hosts.” Jour. Am. Vet. Med. mer 1921, p. 3 

4 Jour. Parasitology, 5, 1919, p. 100. 
ae De Coquillett. “ Revision Of the Tachinide.” Tech. Ser. 7, Div. Ent. U.S. Dept 
gr 

C. H. T. Townsend, “Synoptic Table of N. A. Genera of Tachinidae.” Trans. Am 
Ent. Soc., 19, 1892, p. 184. ‘A Record of Results from Rearings and Dissections o 
Tachinide.” ’ Tech. Ser. 2, pt. 6, Bur. Ent. U. S. Dept. Agr. 1908. 

F, M. Van der Wulp, Biologia Centr. Am. Diptera, 2, 1903, p. 5. 

J. M. Aldrich, “Results of ene Years’ Collecting in the Tachinide witl 
Notes.”’ Ann. Ent. Soc. Am., 8, 1914, p. 79. 

J. M. Aldrich and R. T. Webber, "Genus Phorocera and Allied Genera.” Proc. U.S 
Nat. Mus., 63, p. 1, 1924. 

® Aun. Ent. Soc. Am., 8, 1915, p. 81. 
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The eleodes parasite, Eleodiphaga caffreyi Walton,! the male of which is 9 mm. long 


_ and black with thin gray pollinose on the antenne, has been reared from Eleodes ex- 


tricata (Say) and E. obsoleta (Say) in Arizona and New Mexico. Eleodiphaga pollinosa 
Walton is also 9 mm. in length, with long white pollinose on the thorax, scutellum, 
and basal two-thirds of the abdomen. It has been reared from Eleodes hispilabris 
(Sa; ay) in New Mexico. 
dmontia hylotome Coq. is 6-9 mm. long, black, with the thorax and last three 
abdominal segments gray pruinose. It has been reared from sawflies in the east and 
in the Sierras in California. A. retinie Coq. is 5 mm. long, black, with gray pollinose 
and with yellow palpi. It has been reared from chrysalids of a small pine moth (Hvetria 
sp.), in the San Francisco Bay region, California. 
Thryptocera flavipes Coq. is 4 mm. long, with gray pollinose without distinct vitte on 


the thorax. It has been reared from mature caterpillars of Phryganidia californica Pack. 


' 
; 


in California,? and is recorded from Alaska and New Hampshire. 


The diabrotica parasite, Celatoria diabrotice Shimer (C. crawi Coq.), 

is 46 mm. long, black, with gray pruinose, and with yellow palpi. It has 
been reared from the adults of Diabrotica soror (Fab.), D. duodecimpunc- 
tata (Fabr.), D. vittata (Fabr.), and D. trivittata (Mann.), and occurs in 
Texas, California, and the east. Celatoria spinosa Coq. is 3.5 to 5 mm. 
pe and has black palpi. It is recorded in the east and in California and 
Idaho. 
_ Tachinophyto vanderwulpi (Townsend) (Myothyria) has been reared from 
the larval mines of Monoxia consputa (Leconte), in Utah by W. W. Jones. 
The fly is also recorded in California, Florida, and Porto Rico. 

The codling moth tachinia, Lixophaga variabilis (Coq.) (Hypostena), 


is 4-9 mm. long, subopaque, with the third abdominal segment pollinose 
and the basal portion with yellowish pile. It has been reared from the 


larvee of the codling moth, a pyralid moth, and a sawfly in Canada. J. F. 
_ Lamiman has reared it from the codling moth larve at Alviso, California. 


_ It also attacks the grape leaf folder. ' 

Uramyia halisidote (Townsend) (Uromacquartia) ? is 8-10 mm. long, 
black, with the base of the antenne, palpi, and tip of the proboscis yellow. 
It has been reared from Halisidota argentata Packard in Oregon and is 
_ parasitic on Malacosoma californica (Packard) in California. It also occurs 
in the east. 

Leskia gilensis (Townsend) has been reared from Ageria rutilans (Hy. 
Edw.) in Oregon (Cole and Lovett), and also occurs in New Mexico. 

Tsoglossa hastata Coq. is 6 mm. long, black, the palpi and portions of 


_ the last three abdominal segments orange yellow. It has been reared 


from Titanio belialis Druce * in Colorado and also occurs in California. 


_ Epigrymia floridensis Townsend has been reared from Plodia sp. in 
New Mexico by T. D. A. Cockerell. It ranges through the east. 

Siphona plusie Coq. is 3 to 4.5 mm. long, grayish black with the sides 
of the first two abdominal segments partially or entirely yellow. It has 
_ been reared from caterpillars of Autographa californica (Speyer) by Co- 


- quillett: and Phryganidia californica Pack. by W. Bloser ® in California. 


Plagiprospherysa parvipalpis Van der Wulp is 6-9 mm long, black, with 


P the palpi, first two antennal joints, tip of the scutellum, and often the 


1 Proc. Ent. Soc. Wash. 19, 1917, p. 24. 


4 4 2H. BE. Burke and F. B. Herbert, Farmers’ Bul. 1076, U.S. Dept. Agr. 1920, p. 10. 


$J. M. Aldrich, Jns. Insci. Menstr., 9, p. 83, 1921. 
4H. G. Dyar, Proc. U. 8. Nat. Mus., 25, p. 397, 1903. 


_ §Ann. Ent. Soc. Am., 7, 1914, p. 301. 
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corners of the second and third abdominal segments yellow. It occurs in 
New Mexico, Colorado, Washington, and California, and has been reared 
from Stenopelmatus pictus Scudder at Palo Alto, California, by C. D. 
Duncan.? 

Plagia americana Van der Wulp is 7-9 mm. long, shiny black, with dark 
vitte on the thorax. It has been reared from larve and pups of Auto- 
grapha californica (Speyer) in Washington by J. A. Hyslop. It also occurs 
in Oregon and elsewhere in North America. 

Pachyophthalmus floridensis Townsend is 5 to 9 mm. long, the thorax 
and scutellum cinereous with three black vittz over both, the abdomen 
shining black, the fourth segment partially or entirely yellow. The writer? 
has reared it from the cells of the mud-dauber, Sceliphron servillec (Lep.), 
in Southern California. The adults escape through the thick walls by 
moistening and scraping the mud away by means of the ptilinum. A. 
Davidson has reared it from probably the same host and D. W. Coquillett 
also records it from other wasps in Southern California.® 

Senotainia trilineata (Van der Wulp) is 6 mm. long, cinereous, the antennze 
and legs blackish, the thorax with three dark vittz, and the second and third 
abdominal segments each with three dark spots. It occurs in Mexico, 
Texas, Colorado, California, Oregon, Washington, and elsewhere in North 
America. In Oregon it has been reared from the giant sand wasp, Sphecius 
speciosus (Drury), by Cole and Childs. Pseudotractocera neomexicana 
Townsend is 4-6.5 mm. long and dull silvery gray with four dark vitte 
on the thorax. It was originally described from New Mexico. The writer 
has reared it from adults of Serica serotina Lec. taken at Sacramento, 
California. 

Biomyia georgie Brauer and Berg. (Pseudotractocera calosome Coq.) 
is 7.5 mm. long, black, the first two antennal joints and palpi yellow. 
According to C. W. Collins and C. E. Hood 4 the eggs are glued singly or 
in patches on the exterior surface of the host and the larve enter the body 
immediately upon hatching. There are two generations annually. The 
hosts are the beneficial predacious ground beetles, Calosoma peregrinator 
Guér., in California and C. calidum Fabr., and other species of this genus, 
and Carabus spp. in the Eastern States. 

Aphria ocypterata Townsend is 6-10 mm. long, black, the frontal vitta, 
usually the first two antennal joints, palpi, and sides of the abdomen yellow- 
ish. It has been reared from Huxoa messoria (Harris) by C. V. Piper in 
Washington. It also occursin California, Colorado, and the Eastern States. 

Bonneta comta (Fallén) (Linnemyia) is 9-12 mm. long, the cheeks 
without black macrochete near the centres, and the frontal vittz yellow. 
It has been reared from Agrotis ypsilon (Rott.) in California, from Euxoa 
messoria (Harris) in Washington, from Lycophotia margaritosa (Haw.) 
in Colorado, and from other Noctuide throughout the country. It also 
occurs in Europe and Mexico. 

Hyphantrophaga hyphantrie (Townsend) is 6-7 mm. long, silvery, 
cinereous, and black. It has been reared from Hyphantria cunea (Drury) by 


1 Ent. News, 34, 1923, p. 77. 

2 P.C. Jour. Ent. and Foil. 14, 1922, p. 78. 

3 Tech. Ser. 7, Div. Ent. U. +c: Dept. ye 1897, p. 18. 
* Jour. Agr. Research, 18, p. 483, 1920. 
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D. W. Coquillett, from Fucaterva variaria Grote by C. H. T. Townsend 
in New Mexico, and from Aglais milbertt (Godt.) by C. F. Baker in 
Colorado. 

Nemorilla maculosa (Meigen) (Tachina pyste Walker, Exorista pyste 
Coq.) is 5-8 mm. in length, black with gray pollinose, the thorax with 
five black vittze, the sides of the intermediate abdominal segments some- 
times yellowish, and the tips of the fourth segment of the female sometimes 
reddish. It has been reared from Archips argyrospila Walker in New 
Mexico and Colorado (Gill); from Hulstia wndulatella Clem. in California 
(Titus); and from other small moths in other parts of the United States. 

Zenillia affinis (Fallén) is 5-9 mm. long, black with thin gray pollinose, 
the thorax faintly vittate, and the fourth abdominal segment polished black. 
It has been reared from arctian moths in Europe and North America. 
It is found at high altitudes in Colorado, Montana, Idaho, and Utah 
in the west. Z. cesar (Aldrich) (Hzorista nigripalpis Townsend) is 
mostly shining black with thin gray pollinose. It has been reared from 
Harmologa fumiferana (Clem.) in British Columbia (Tothill); Archips 
argyrospla Walker and Lowostege sticticalis (Linn.) in Colorado (Gill), 
and from the former in New Mexico (Gill) and Washington (Newcomer); 
and from other moths in various parts of the country. 

Zenillia chelonie (Rondani) (Exorista) has been reared from Malacosoma 
americana (Fabr.) in Utah (Aldrich) and Arizona (Goffrey) ; from A pante- 
sis ornata Pack. in British Columbia; Malacosoma dissiria Hbn. and 
Phragmatobia assimilans Walker franconica Slosson in Canada by J. D. 
Tothill; + from Archips argyrospila Walker in Colorado and Arizona by 
J. B. Gill;? from Turuptiana permaculata Pack. in Colorado (Gillette) 
and Arachnis picta Pack. in California (Coquillett). 

Zenillia confinis (Fallén) has been reared from Plebeius melissa (Edw.) 
in Colorado (Gillette); from Brephidium exilis Bdv. in New Mexico (Cock- 
erell); and from other lyczenids in the United States. 

Zenillia blanda Osten Sacken has been reared from Archips argyros- 
pila Walker in Colorado (Walton), and from Vanessa cardui (Linn.), 
Alabama argillacea (Hbn.), Hypena humuli Harris, Thanaos brizo Bdv. and 
Lec., Loxostege similalis Guenée, Euclea delphinit Bdv., Acrobasis comp- 
toniella Hist., and from other lepidopterous insects in different parts of 
the United States. 

- Lenillia eudyre (Townsend) (Ezorista) has been bred from E'stigmene 
acrea (Drury) and many other moths in various parts of North America. 
It is reported from British Columbia in the west. 

Zenillia futilis (O. S.) has been reared from Malacosoma disstria Hbn. 
and Autographa californica (Speyer) in California, and from Ista isabella 
A. and 8., Vanessa atalanta (Linn.), and many other moths and butter- 
flies throughout North America. It occurs also in Oregon in the west. 

Zenillia reclinata Aldrich 'and Webber has been reared commonly from 
Estigmene acrea (Drury) in New Mexico and Arizona and from other cater- 
pillars in the east. 

Zenillia vulgaris (Fallén) has been bred from Pieris rape (Linn.), Harmo- 
loga fumiferana (Clem.), Cirphis unipuncta (Haw.), and other caterpillars 


1Can. Ent., 45, p. 70, 19138. 
2 Bul. 115, pt. 5, Bur. Ent. U.S. Dept. Agr. p. 102, 1913. 
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throughout North America. It occurs in Idaho, Washington, and British 
Columbia in the west. : 

Phorocera claripennis Macquart is 4.5-9 mm. long, silvery cinereous, 
with dark thoracic vittz, and black abdomen with the sides of the second 
abdominal segment rufous. It is a very common and beneficial species 
throughout North America and has been reared from caterpillars or pup 
of Sphinx chersis (Hbn.) and Cirphis unipuncta (Haw.) in Canada; 
Neleucania albilinea (Hbn.) in British Columbia; Agrotis ypsilon (Rott.), 
Malacosoma disstria Hbn., Hemileuca electra Wright, Apantesis proxima 
(Guér.), Dione vanille (Linn.), and Hyphantria cunea (Drury) in Cali- 
fornia; Hurymus eurytheme (Boisd.) in California and Utah (Wildermuth); 
Lycophotia margaritosa (Haw.) in Oregon (Cole and Lovett); Hemileuca 
nevadensis Stretch in New Mexico; Scotogramma trifolit (Rott.) in Colo- 
rado; Alabama argillacea (Hbn.), Heliothis obsoleta (Fabr.), Hemerocampa 
leucostigma (A. and §.), Datana ministra (Drury), Schizura concinna (A. 
and §.), Anarsia lineatella Zeller, Aglais antiopa (Linn.), and also from the 
differential grasshopper, Melanoplus differentialis (Thos.), in various parts 
of the United States. It also occurs in Alaska. 

Phorocera erecta Coq. is 6-8 mm. long, black, with gray pollinose, the 
thorax with five black vitte. It has been reared from Lozostege-similalis 
Guenée, Desmia funeralis Hbn., Tortrix citrana Fernald, and other cater- 
pillars in various parts of the country and ranges west into Idaho, Wash- 
ington, and California. Phorocera fuscimacula Aldrich and Webber has 
been reared from Hemerocampa vetusta (Bdv.) and Telea. polyphemus 
(Cramer) in California by the writer. 

Phorocera halisidote Aldrich and Webber has been reared from Halisi- 
dota maculata (Harris) in Idaho by C. V. Piper. 

Phorocera tachinomoides (Townsend) has been reared from Malacosoma 
americana (Fabr.) in New Mexico, Arizona, and Mexico. 

Madremyia saunderst (Will.) (Phorocera) is dark metallic blue, 8-9 mm. 
long, and reared from Autographa californica (Speyer) in Washington (Hy- 
slop), Lycophotia margaritosa (Haw.) in Oregon and California; Vanessa 
carye (Hbn.) in California; and from moths and butterflies elsewhere in 
North America. — 

Frontina armigera (Coq.) has been reared from Heliothis obsoleta (Fabr.) 
in California, Frontina aletie (Riley), from Halisidota maculata (Harris) in 
California and from Heliothis obsoleta (Fabr.) and many other moths in the 
United States. Frontina archippivora Williston is a western species reared 
from Agrotis ypstlon (Rott.), Laphygma exigua (Hbn.), Malacosoma pluvialis 
~ (Dyar), EHurymus eurytheme (Bdv.), Pieris rape Linn., Vanessa cardui 
(Linn.), and V. carye (Hbn.) in California; Danaus menippe (Hbn.), 
Malacosoma constricta (Stretch) in Washington, in Idaho by Aldrich, and in 
Colorado by Coquillett; Hurymus eurytheme (Bdv.) in Utah. The fly 
also occurs in Arizona, Texas, and the middle States. 

Frontina frenchi Will. is a very important and abundant parasite through- 
out North America. The adults are 5-11 mm. long and gray in color. In 
the Western States the species has been reared in great numbers from the ~ 
pup of Telea polyphemus (Cram.), Malacosoma californica (Pack.), M. 
disstria Hbn., Hemerocampa vetusta (Bdv.) in California by the writer, 
and from Malacosoma constricta (Stretch), Papilio rutulus Bdv., and Da- 


DIPTERA 583 


; “tana ministra: (Drury) in British Columbia by Tothill; from Smerinthus 


cerisyt (Kirby) and a sphingid larva on cottonwood [Pachysphinz modesta 
- Gavtis})) 1 in Oregon by Cole and Lovett; from Neleucania albilinea (Hbn.) 
in Colorado, and from a great variety of caterpillars throughout North 
America. 

Sturmia albifrons Walker is a beautiful gray species 9-11 mm. long, 


reared from Estigmene-acrea (Drury) and Cirphis unipuncta (Haw.) 


- in large numbers in California. Sturmia distincta (Wiedemann) is a 


large beautiful gray species 7-10 mm. long, with the tip of the ab- 
domen orange. It has been reared in large numbers from the chrysa- 
lids of Pholus achemon (Drury) in California by the writer. Sturmia 
inquinata Van der Wulp has been reared from Sphinx chersis (Hbn.), 
Celerio lineata (Fabr.), Protoparce quinquemaculata (Haw.), P. sexta (Johan.), 


and Hemileuca maia Drury in the west. It is known in Colorado, Cali- 
' fornia, Oregon, Mexico, and Eastern States. Sturmia schizure Coq. has 


been reared by Piper from Schizura ipomee Dbld. in Washington. Masi- 


- cera eufitchie Townsend has been reared from Itame ribearia (Fitch) 


Fath ah al oe 


by Gillette and from J. flavicaria (Pack.) and I. quadrilinearia (Pack.) 
by Baker in Colorado, and from Hyphantria cunea (Drury) in California. 
The fly also occurs in the east. 

- The tussock moth tachina, Tachina larvarum (Linn.) (T. mella Walker), 


_ is 6-13 mm. long and dark gray, the thorax with black vittz. It is well 


distributed throughout North America and has been reared from Hemer- 
ocampa vetusta (Bdv.) and H. oslart (Barnes) in California (Burke); 
Datana ministra (Drury) in British Columbia (Tothill); Malacosoma 


californica (Pack.) in California and Colorado (Gillette); M. disstria 


Hbn., M. constricta (Stretch) in California; M. fragilis (Stretch) in Col- 
orado (Baker); H'stigmene acrea (Drury), Isia isabella (A. and 8.) in Cali- 


fornia; Apantesis blake: Grote superba Stretch and Danaus menippe (Hbn.) 


in Colorado (Gillete); Hemileuca olivie Ckll. in New Mexico (Ainslie), 


and from many other moths and butterflies throughout the country. 
In the west the fly also occurs in Oregon, Washington, and Nevada. 


Tachina robusta (Townsend). has been reared from Hemerocampa vetusta 
(Bdv.), Malacosoma disstria Hbn., and Agrotis ypsilon (Rott.) in Cali- 
fornia. It is common in Oregon and occurs in Washington and throughout 
the United States. Tachina rustica Fallén ranges throughout North 


_ America and the west, being recorded in Colorado, Idaho, Washington, 


Oregon, and California. The only known host is a sawfly. 
The burnt tachina, Blepharipeza adusta Loew, is a large robust species 
10-14 mm. long, the head gray, thorax dull black, and the scutellum and 


_ abdomen reddish brown, the latter with black median longitudinal and 
_ transverse lines. The bases and front margin of the wings are stained 
_ brownish. The body is clothed with long stiff hairs which are more abundant 
at the tip of the abdomen. It is a common parasite in California on Mal- 
- acosoma disstria Hbn., M. constricta (Stretch), Hstigmene acrea (Drury), 
- Halisidota carye (Harris), H. maculata (Harris), Hemihyalea edwardsi 
_ (Pack.), Arachnis picta Pack., and occurs in Oregon, British Columbia, 
- Colorado, North America, and South America. 


The red-tailed tachina fly, Winthemia quadripustulata (Fabr.), is 6-12 


- mm. long, gray with the palpi and scutellum yellowish, and the tip of the 
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abdomen orange. The yellow scutellum readily separates it from Sturmia 
distincta (Wied.), which also has the tip of the abdomen the same color. It , 
is perhaps the best known tachina fly throughout North America and occurs 
also in Europe. There are many hosts including Cirphis unipuncta (Haw.) 
and Lycophotia margaritosa (Haw.) in Oregon (Cole and Lovett); Helio- 
this obsoleta (Fabr.), Hemerocampa leucostigma (A. and §8.), Datana ministra 
(Drury), Telea polyphemus (Cram.), Protoparce sexta (Johan.), Celerio lineata 
(Fabr.), Alypia octomaculata (Fabr.). Winthemia fumiferana Tothill is 
7-9 mm. long, black or gray, with palpi, scutellum, antenne, and the sides 
of the second and third abdominal segments yellow. It is parasitic on 
Harmologa fumiferana (Clem.) in British Columbia. 

Gonia capitata (De Geer) is 9-14 mm. long, black, the sides of the ab- 
domen partly or wholly reddish or yellow, and the base of the last three 
segments gray pollinose. 
It is a European species 
which ranges through 
the northern part of the 
United States and Can- 
ada, and in the west oc- 
curs in British Colum- 
bia, California, and 
New Mexico, breeding 
in cutworms including 
Lycophotia . margaritosa 
(Haw.) in California 
and Colorado, Huzxoa 
ochrogaster (Gn.) (Tot- 
hill) and Porosagrotis or- 
thogonia Morr. (Strick- 
land) in Canada, and 
Heliothis obsoleta 
(Fabr.), throughout the 
country. 

Gonia porca Williston 
(G. sequax Will.) (Fig. 
471) is 138 mm. long, 
with the abdomen 

Fie. 471.—The tachina fly, Gonia porca Williston. wholly red, excepting 

the base, tip, and a 

median dorsal line which are black. It is a common conspicuous species 

in California and Oregon and has been reared from Lycophotia margaritosa 
(Haw.), Cirphis unipuncta (Haw.) and other cutworms. 

Chetogedia crebra (Van der Wulp) is 9 mm. long, cinereous with thoracic 
vittea; abdominal reflecting spots; and the antennez, except the base of 
the female, and legs, except the hind tibiew, black. It has been reared from 
Eriopyga rufula (Grote) and other cutworms in California, and from 
Neophasia occidentalis Reak. in New Mexico (Cockerell). It ranges also — 
into Mexico. 

Chetogedia monticola (Bigot) has been reared from Vanessa cardui 
(Linn.) in Oregon (Cole and Lovett) and California, and from Lycopho- 


jgeamia rutilioides Jennicke (Fig. 


spiny fly 16-18 mm. long, dark 
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| tia margaritosa (Haw.) in Colorado and California (Coquillett). It also 


occurs in Hawaii. 

The robust tachina fly, Peleteria robusta (Wied.), is 10-14 mm. long, black, 
the abdomen reddish with the second and third segments largely or wholly 
gray pollinose. It ranges through South and North America and occurs 
in practically every Western State, having been recorded in New Mexico, 
Arizona, Wyoming, Idaho, British Columbia, Washington, Oregon, 


California. It is a common parasite on Hemerocampa vetusta (Bdv.) 


in California and on Porosagrotis orthogonia Morr. in Alberta (Strickland). 
Peleteria tessellata (Fabr.) has been reared from Chorizagrotis auxiliaris 
(Grote) by Cooley in Montana. It is European, ranging throughout 
North America, being recorded from British Columbia, Washington, 
Colorado, and New Mexico in the west. 

' Archytas analis (Fabr.) is 11-15 mm. long, the thorax gray with five 
black vittz, the abdomen shining metallic blue, the fourth segment pol- 
linose, the sides and tip yellow. 
It ranges throughout North and 
South America and has been reared 
from Malacosoma fragilis (Stretch) 
and Lycophotia margaritosa (Haw.) 
in Colorado and from the latter 
and Malacosoma californica (Pack.) 
in California. It is also known in 
Arizona and New Mexico. 

The spiny tachina fly, Parade- 


472), is a large, robust, densely 


brownish or black, the thorax, 
scutellum, and the abdomen, ex- 
cept a dorsal line and a few spots, 
yellowish or orange. The whole aspect, however, is very dark because 
of the black spines and smoky wings. It ranges from Central America 
through Mexico into New Mexico, Arizona, Colorado, and California. 


SARCOPHAGIDZ.' Flesh Flies. 

Sarcophaga cooleyi Parker is light gray and 10-14 mm. long. It is a 
scavenger breeding in carrion, garbage, and excrement in Montana. S. 
davidsont Coq. is a black species 5 mm. long which has been reared from 
the eggs of the spiders, Argiope argentata Fabr. and Phidippus orpifex 
McCook, in Southern California. Sarcophaga eleodis Aldrich is gray pol- 
linose with black vittz, genitalia red, and the body 9 mm. long. It larvi- 
posits on adult beetles of Hleodes obsoleta (Say), and according to G. W. 
Barber? the maggots enter the anal opening and eventually kill the beetles. 


1J.M. Aldrich, “Economic Relations of the Sarcophagide.” Jour. Econ. Ent., 8, 1915, 
p. 242. “ Sarcophaga and Allies.”. The Thomas Say Foundation, Ent. Soc. Am., 1916, 
Pin. L. Patterson and W. F. Fiske, “Tnvestigation into Habits of Certain Sarcophagida. 4 


Fic. 472.—The spiny tachina fly, Paradejeania 
rutilioides Jennicke. 


' Tech. Ser. 19, pt. 3, Bur. Ent. U.S. Dept. Agr. 1911. 


C. T. Greene, “Puparia and Larve of Sarcophagid Flies.” Proc., U. S. Nat. Mus., 
66, art. 29, pp. 1-26, 1925. 
2 Jour. Econ. Ent., 11, 1918, p. 268. Also see J. M. Aldrich, Sarcophaga and Allies, 


"> 1916, p. 128. 
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According to J. M. Aldrich, Mr. J. S. Wade has made the following rear- 
ings: from Hleodes extricata (Say), EH. tricostata (Say), HE. hispilabris (Say), . 
E. fusiformis Lec., and E. obsoleta (Say) in New Mexico, and from the 
latter and Huschides (Asida) obovatus (Lec.) in Colorado. Sarcophaga 
hemorrhoidalis (Fallén) (S. georgina Wied.) is a large species 10-14 mm. 
long and gray pollinose. It has been reared from human excrement in 
Montana by J. R. Parker. The larve have been passed through the ali- 
mentary canal in human feces and may be a cause of intestinal myiasis 
in man. It is a world species being known in Europe, Asia, Africa, and 
North America. In the west it is recorded from New Mexico, Colorado, 
and has been reared from Melanoplus differentialis (Thos.) in Wyoming.' 
Sarcophaga helicis Townsend is silvery and black, and 3-8 mm. long. 
It is the commonest North American species and was originally reared 
from a snail in Ohio. A. W. Morrill? has reared it from the larve of Helio- _ 
this obsoleta (Fabr.) in Arizona, and J. M. Aldrich’ reports it from the 

larve of Cirphis unipuncta (Haw.) in Indiana and from the larvee of the 
palm beetle, Dinapate wrighti Horn, in Southern California. It is also 
recorded from a white grub, from Preris rape (Linn.), Melanoplus differen- 
tialis (Thos.), M. atlanis (Riley); Aglais californica (Bdv.), and Eleodes 
opaca (Say), Tibicen linner (S. and G.), Corydalis cornuta (Linn.),.and the 
larva of Calosoma sp. It is common in practically every State. Sarcop- 
haga kelly: Aldrich is 6.5-7.5 mm. long, gray with black vitte, the fifth 
sternite reddish brown, and is a very efficient natural check on grasshoppers. 
The adults larviposit on the grasshoppers, often attacking them in flight 
and bringing them to the ground. It has also been reared from a ceramby- ~ 
cid borer and from a tenebrionid beetle. It is reported in Montana, 
Colorado, and Oregon, but probably has a wider western distribution. 
Sarcophaga opifera Coq. is gray pollinose with blackish stripes and 5.5-6.5 
mm. long. It is parasitic on Melanoplus devastator Scudd. in California 
and on M. differentialis (Thos.) in Arizona, and from M. atlanis (Riley), 
M. bivittatus (Say), and other grasshoppers in various parts of the west, 
also being known in New Mexico, Washington, and Texas. Sarcophaga 
huntert Hough is gray pollinose with black legs. It is parasitic on grass- 
hoppers and has been reared from Melanoplus atlanis (Riley) and M. 
differentialis (Thos.). It ranges in many parts of the country and is re- 
ported in British Columbia, California, Utah, Idaho, Arizona, and New 
Mexico in the west. Sarcophaga aldrichi Parker is 8-10 mm. long and 
gray pollinose. It has been reared from Malacosoma disstria Hbn. in 
Washington and also occurs in British Columbia and the east. Sarco- 
phaga tuberosa Pand. var. sarracenoides Aldrich is 8-13 mm. long, gray 
with the fourth abdominal segment largely red. It has a wide distribution 
in this country and has been reared from carrion, excrement, Melanoplus 
differentialis (Thos.), and other grasshoppers, Anabrus sp., Cirphis uni- 
puncta (Haw.), Chorizagrotis agrestis (Grote), Phyllophaga spp., Eleodes 
iricostata (Say), and Cotinis nitida (Linn.). In the west it is recorded - 
in British Columbia, Washington, Idaho, Colorado, and Arizona. 


1. M. Webster, Bul. 67, Bur. Ent. U. 8S. Dept. Agr. 1907, p. 98. Also see J. M. Ald- 
rich, Sarcophaga and Allies, 1916, p. 189. 

2 Ninth Ann. Rept., Ariz. Com. Agr. & Hort. 1917, p. 57. 

3 Jour. Econ. Ent., 8, 1915, p. 244. 
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CALLIPHORIDZ and MUSCIDZ.' Blow Flies, House Flies, ete. 
The members of these two families are among the very most important 
ones because of the fact that the house fly spreads such serious diseases 
as typhoid, summer diarrhcea, cholera, amcebic and bacillary dysentery, 
diphtheria, infantile paralysis, and many other ailments, to say nothing of 
the blowing of meat by the blow flies, and the damage and annoyance to 
domesticated animals by the sheep maggot flies, the stable fly, and others. 
The cluster fly, Pollenia rudis (Fabr.), is slightly larger than the house 
fly, readily distinguished by the pale golden pile, the checkered black and 
silvery abdomen, and by the overlapping of the wings at rest. The adults 
often collect in great numbers in houses during the winter, hibernating.on 
the reverse sides of pictures hanging on the walls or in other dark places. 
The larve are supposed to be parasitic on earthworms. It occurs through- 
out Europe and North America and is common in Oregon, California, 
and probably most of the other Western States. 
_ The screw worm, Cochliomyia macellaria (Fabr.) (Chrysomyia),? is some- 
what larger than the house fly, dark bluish green with three dark vittz 
on the thorax, and a yellow or reddish face. The small creamy white eggs 
are laid in masses of 40 to 250 in carcasses or in open sores or wounds of 
living animals, or in the ears, nose, navel of calves and bruises or cuts 


’ _ where dried blood collects. Serious injury or death may result from the 


presence of the maggots in the flesh. They grow rapidly and mature in 
4 or 5 days, while in dead carrion they require from 6 to 20 days. When 
mature they drop to the ground and pupate several inches beneath the 
surface, the adults emerging in from 3 to 14 days. The entire life cycle is 
completed in from 7 to 28 days. There are several broods a year. Among 
the hosts, cattle suffer most, after which come hogs, horses, mules, sheep, 
goats, and dogs in the order named. Wild deer, other animals, and even 


“man may be subjects of attack. The species is native to North and South 
America and is found in every part of the United States. The complete 


destruction of carcasses by burning or deep burying, preventing or properly 
caring for wounds, and caring for young calves are suggested means of 


- control. 


The bluebottle or common blow flies, Calliphora erythrocephala (Meigen) and C. vomi- 
toria (Linn.), are known to all. The length averages 10 mm. The large red eyes, dark 
grayish thorax, and metallic blue abdomen are well known. They are separated by 


’ the cheeks, which in the former are orange and in the latter black. The bodies are 


covered with long fine hairs. The adults are abundant in many parts of the west through- 
out the year and continually collect at windows inside houses. They readily blow 
meat if available and regularly breed in dead animal matter. 

The greenbottle fly, Lucilia sericata (Meigen) (Fig. 473), is clear, metallic, shining 
bright emerald or bluish green without markings and smaller than the bluebottle fly 
and but slightly larger than the house fly. It is the common species in our region. It 
is abundant throughout the summer and is more rarely a household nuisance. The 
larvee feed in carrion, manure, garbage, and other refuse. It is European in origin but 
is now nearly cosmopolitan. JL. cesar (Linn.) is similar in size and appearance but 
less abundant, although a widely distributed European species common everywhere 
in North America. Both species have been recorded as wool maggots of sheep, the 


; former being specially troublesome in Australia. 


1R. C. Shannon, Ins. Insci. Menstr. 11, p. 101, 1923; 12, p. 67, 1924. 
The first six species are now placed in the Calliphoride and the last four in the Musci- 


de. 
2F. C. Bishopp, J. D. Mitchell, D. C. Parkman, Farmers’ Bul. 857, 1922. 
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The black blow fly, Phormia regina Meigen, is blue-green, dark blue, or greenish black, 
somewhat more robust than the greenbottle flies but of similar breeding habits and is _ 
responsible for most of the trouble from wool maggots in the southwest. It is common | 
in Europe and North America and abundant in the west. Bay vf 

Protocalliphora azurea (Fallén) is a metallic blue European species distributed in 
various parts of North America. The larvee occur in birds’ nests and suck blood from 
the nestlings. They may: be sufficiently numerous to kill not only the very young but 
also those nearly full fledged. In California, O. E. Plath! has taken maggots of this 
fly from the nests of Nuttall sparrow, California purple finch, green-backed goldfinch, — 


Fie. 473.—The greenbottle fly, Lucilia sericata (Meigen). 


willow goldfinch, California brown towhee, and California linnet. The fly also occurs 
in Oregon. ; 


The house fly, Musca domestica (Linn.) (Fig. 474), is one of the greatest 
scourges of the human race with which it has always been associated. 
Nearly everyone thinks he knows the house fly, but as a matter of fact, 
few people are able to distinguish the genuine species from several closely 
related house infesting flies. The adults are 4 to 6 mm. long, gray with 
four dark vitte on the thorax, and irregular dark markings with a distinct 
dark median line on the gray or yellowish abdomen. The wings are usually 
folded almost straight backwards over the body and not at an angle when 
at rest. The habits and life history of this disease-carrying fly are so well 


1 Univ. Cal. Pub. Zoélogy, 19, No. 5, 1919, p. 19%. 
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‘known as to need no further discussion here. Suffice it to point out the 


fact that a few years ago flies were allowed free leave to walk over the food 
on private and public tables alike, but the public mind has been so thor- 
oughly aroused as to make such a condition at the present time impossible 


in all places, excepting those of filth and ignorance. The breeding in 


— 
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Fig. 474.—Head of the house fly, Musca domestica (Linn.), showing parts: A, antenna; B, 
bucca or portion between gene and eye; C, clypeus; D, arista; E, compound eye; F, front 
or frontal vitta; G, gena or cheek; H, facial bristles, I, frontal bristles; J, frontal suture; 
K, labella or oral lobe; L, labrum; M, maxillary palpus; N, greater ocular bristles, a pair 
just back of the front ocellus; O, ocelli or simple eyes; P, genovertical plate; R; labium; 
S, lesser ocular bristles, several or many pairs extending backward from the ocelli; T, 
ocellar triangle, formed by the three ocelli; V, vertex, the portion of the front between the 
compound eyes or the upper portion of the front; W, vertical bristles, an inner and outer 
pair inserted behind the upper and inner corners of the compound eyes; X, vibrisse, a 
pair of stout bristles, one on each side of face, near or just above the oral margin. (After 
Herms, original lettering.) - ~— 


manure, garbage, and other filth, the feeding of the flies on disease-bearing 


materials of all sorts, and the knowledge of the danger of the dissemina- 
‘tion of dreaded human diseases have brought about a very important 


and necessary change in attitude towards this most offensive insect. 
_H. E. Ewing has observed a parasitic mite, Macrocheles musce Ewing, which 


590 INSECTS OF WESTERN NORTH AMERICA 


becomes attached to the ventral base of the abdomen and is carried about, 
at Corvallis, Oregon. 

The stable fly or biting house fly, Stomozys calcitrans (Linn.) (Conops) ! 
(Fig. 427), is very similar to and often associated with the house fly. It 
is distinguished by the more pronounced and interrupted dorsal vitte 
of the thorax, the shorter, checkered abdomen, the prominent slender 
proboscis, and the angular poise of the wings when at rest. The adults are 
abundant out of doors but readily invade buildings, and often prove a 
great nuisance in houses. They are bloodsuckers and serious tormentors 
of man and domestic animals which they bite with avidity. The larve 
breed normally in decaying grass or straw and often occur in enormous 
numbers in piles of lawn clippings which can become sources of serious 
invasions of the flies. Some breeding occurs in manure and other waste 
vegetable materials. The species is distributed throughout Europe and 
North America and, with the house fly, occurs wherever there are habita- 
tions. The adults are suspected of carrying several human diseases. 

The squash root maggot, Muscina assimilis (Fallén) (Cyrtoneura cesia 
Meigen), is a European species introduced into many parts of the United 
States. In Colorado the larve have been observed to mine and destroy 
the roots of young squash plants? and to work also in the rotten roots * 
of the same host. In California it is a common species and the adults 
have been reared from partly decomposed watermelon and other vegetable 
matter. In Europe it breeds in mushrooms. It also occurs in Oregon. 
M. stabulans (Fallén) is sometimes a household nuisance. The maggots 
breed in decomposed vegetable matter and are supposed also to be para- 
sitic or predaceous on caterpillars. The species, generally, occurs through- 
out the United States and probably occurs in most of the Western States. 

The horn fly, Hematobia serrata Desvoidy, is considerably smaller and 
more slender than the house fly, although of about the same color. The 
palpi are nearly as long as the proboscis. The fly gets the common name © 
from the habit of resting in great numbers at the bases of the horns of 
cattle, but it also gathers on the rump, neck, and sides as well. The adults 
are vicious biters, greatly torment domestic and wild animals, and are 
persistent annoyers of man, though not usually because of their bite. 
They remain on the livestock day and night and cause loss of vitality and 
reduce efficiency of milk cows. The maggots breed in manure. The fly 
was introduced from Europe, being first discovered in America in 1887. 
It has since spread over the entire country. 


ANTHOMYIDZ.’ Root Maggots. 
The onion maggot, Hylemyia antiqua (Meigen) (Phorbia ceparum Meig.) 
(Figs. 475, 476), in the adult stage, is 3-4 mm. long, dull gray or brown, 


1F. C. Bishopp, Farmers’ Bul. 540, U. S. Dept. Agr. 1913 
; 2 This species has often been confused with Muscina stabulans (Fallén) in economic 
terature. 
3D. W. Coquillett, Insect Life, 7, 1895, p. 338. 
4C. F. Baker, Ent. News, 6, 1895, p 174. 
5 Also commonly spelled ‘Anthomyitda. 
D. W. Coquillett, “Types of Genera.” Jour. N. Y. Ent. Soc., 9, 1901, p. 134. 
J. R. Malloch, “Anthomyide from South Western U. S.” Trans. Am. Ent., Soc. 44, 
1918, p. 263. New N. A. Anthomyide.” Trans. Am. Ent. Soc., 46, 1920, p. 133. 


* 


DIPTERA 591 


with four dark thoracic vittze and a dark line on the abdomen of the males. 


The flies appear in May and 
about the bases of the plants 
and the white maggots attack 


the crown and bulbs of the 


onions causing serious losses 
to small and large plants. 
The larve pupate in the soil, 
the small reddish brown pu- 
paria occurring in the decayed 
onions or near by in the 
ground. There are 2 or 3 
generations annually. The 
pest is so serious in some 
localities that onion-growing 
has been discontinued. Gar- 
lic is also infested. The fly is 
European and has become 
generally distributed through- 


June. The cylindrical white eggs are laid 


Fic. 475.—Larve of the onion maggot, Hylemyia 
antiqua (Meigen). (Photo furnished by H. H. P. 
Severin.) 


out North America. In the west it occurs in British Columbia, Montana, 
Oregon, California, and Colorado. Control measures ! consist in destroying 


Fic. 476.—Adults of the onion maggot, Hylemyia antiqua (Meigen). (Photo furnished by 


_ H.H. P. Severin.) 


all of the infested onions after harvest and stirring the ground as much as 
P) possible to expose the pupz to the elements. Spraying the young plants 


1H. H. P. Severin, Jour. Econ. Ent., 8, 1915, p. 342. 
A. L. Lovett. Cire. 37, Ore. Agr. College, 1923. 
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several times during the egg-laying season in the spring or early summer 
with a bait composed of !/; ounce sodium arsenite or white arsenic, 1 gallon 
of water (hot for mixing), and 1 pint of black molasses, has given satisfactory 
results in the east. A container holding the liquid, with a float as a place for 
the flies to alight and lap up the sweetened poison, has also been used suc- 
cessfully. Cull onions set out early as a trap crop and destroyed after egg- 
laying is recommended by Lovett. Also use corrosive sublimate as recom- 
mended for the cabbage maggot. : 

The western wheat stem maggot, Hylemyia cerealis (Gillette) ,1 is 5.5 mm. 
long, and gray with dark thoracic vitte. The maggots are yellowish white, 
6 to 7 mm. long. They mine the 
stems of spring, fall, and winter 
wheat causing serious losses in some 
sections of Colorado and Montana. 
Summer fallow, clean culture, and 
reseeding are suggestions for control. 

The seed corn maggot, Hylemyia 
cilicrura (Rondani). (Phorbia fusciceps 
Zetterstedt) 2 (Fig. 477), is a small 
light gray fly 5 mm. long, and dis- 
tinguished by the row of short even 
hairs on the inner side of the hind 
tibie. The whitish maggots attack 
the planted seed of a number of crops 
during the winter and early spring 
months, particularly if there is a cold 
spell which prevents quick germina- 
tion of the seed. Beans, peas, barley, 
wheat, corn, melons, cucumbers, and 
potatoes are often seriously injured 
in this way. Young plants of cab- 
bage, corn, beets, beans, peas, onions, 
potatoes, turnip, spinach, radishes, 
See ee and sweet potatoes, are also fre- 
Fic. 477.—The seed corn maggot, Hylemyia quently killed. The maggots also 

cilicrura (Rondani), showing work of mag- breed in decayed vegetation and 

gots on germinating beans. A, maggots; s fs 
B, puparia. (Photo furnished by H.H.P. ™<nure. The fly is a common widely 
Severin.) distributed European species known 
to occur in the west in Oregon, Cali- 
fornia, Arizona, Colorado, and New Mexico, and throughout the east. 
Reseeding affords the best means of control, as little injury results if the 
ground is sufficiently warm to secure rapid germination and quick growth 
of the seeds and plants. 

The cabbage maggot, Phorbia brassice (Bouché) (Pegomyia, Chorto- 

phila planipalpis Stein) * (Figs. 478-480), is the best known and most 


< 1C. P. Gillette, Bul. 94, Colo. Agr. Exp. Sta. 1907, p. 14. 12th Ann. Rept. Ent. Colo. 
921, p. 18. 

2H. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 334. 

3 E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 336. 

A. L. Melander and M. A. Yothers, Bul. 136, Wash. Agr. Exp. Sta. 1917. 

This fly is also known as the western radish maggot. What is also supposed to be this 


SHR 


Fia. 478.—The cabbage maggot, Phorbia brassice (Bouché). Eggs deposited on radish and 
a greatly enlarged drawing showing the outline and the sculpture on the surface. 


brassice (Bouché) : 


° 
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destructive root maggot and one concerning which many bulletins have 
been written. The adults are pale or dark gray, 5 mm. long, with black . 
vittze on the thorax. The eggs are 0.8 mm. long, white and marked 
with minute longitudinal furrows. They are laid in the spring, singly or 
in masses on the stems or roots just below or at the surface of the ground 
each adult laying from 50 to 200. They hatch in two or three days and the 
whitish maggots begin to work their way into the roots and stem of the 
plants. When mature they are6 to 10mm. long. Young plants of cabbage, 
cauliflower, brussels sprouts, and kale, may be entirely eaten out at the 


Fig. 480.—Puparia of the cabbage maggot, Phorbia brassice (Bouché), in the soil about the 
roots of the host plants. 


stem and killed in short order; while the fleshy roots of radishes, and 
turnips, may be entirely riddled with holes. There are several broods 
each year. Practically all cruciferous plants are attacked. Many other 
plants are listed as hosts which are probably attacked by a different species. 
The cabbage maggot is a European species now distributed throughout 
North America and a common pest in many Western States. It is the 
only insect pest of importance at Sitka, Alaska, and is reported from 
British Columbia, Washington, Idaho, Montana, Colorado, Oregon, and 
California. Control measures consist in three applications of corrosive 


fly is abundant in the developing seed pods of various species of lupines in California, 
Oregon, and Washington. J. A. Hyslop has described it as the lupine pod borer in Wash- 
ington. (Bul. 95, pt. 6, Bur. Ent. U. S. Dept. Agr. 1912, p. 105.) Coquillett had de- 
scribed a maggot in the stems of lupines in California as Phorbia lupini Coq. It also 
infests the roots of locoweed in Colorado and Arizona and is in such cases called the 
locoweed maggot. Several species are probably mixed here. 
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~ sublimate, one ounce to 10 gallons of water, at the rate of about 14 pint 


poured on and around a single plant. The first application should be made 
about three days, the second 9 or 10 days, and the third 19 to 20 days, after 


transplanting. The applications can be made with a sprinkling can. None 


of the solution should be used on plants after they are half grown for fear 
of poisoning the consumers, and would thus be useless as a means of control. 
Tarred discs placed snugly about the plants at the surface of the ground 


_when transplanted have long been used with a marked degree of success. 
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A number of natural enemies are reported in the east, but none affords 


Fic. 481.—Beet leaf showing mines of the larve of the beet or spinach leaf miner, Pegomyia 
hyoscyami (Panzer). 


an effectual check. Winter-grown cruciferous crops largely escape the 
attacks of this fly. 

The raspberry cane borer, Phorbia rubivora Coquillett, is very similar to 
the others already described. The eggs are laid in the leaf axils of the tender 
tips of new canes of blackberry, dewberry, loganberry, raspberry, roses, 

_and so on, and the maggots girdle the tip and mine down the tender shoots 

causing them to die. The species occurs in the east and is known in British 
Columbia, Idaho, Oregon, and California in the west. 

The beet or spinach leaf miner, Pegomyia hyoscyami (Panzer) (P. vicina 
Lintner) (Figs. 481, 482), is a slender gray fly, 5 mm. long, with white 
face. The eggs are elongated, white, with mosaic sculptured surface com- 

‘posed of many short broken ridges. They are laid singly or side by side 

‘in small groups of four to eight, usually on the undersides of the leaves, 
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and hatch in three or four days. The small pale greenish or whitish maggots 
enter the leaf tissues and feed between the two surfaces causing a large . 
colorless blotch or mine. Where they are numerous, the entire leaf may be — 
completely destroyed. If the infested leaves are held to the light, the 
maggots may be readily seen in the mines. When mature they are 8 mm. 
long. They then go into the ground for pupation and hibernation. There 
are several broods annually. Like its close relatives, this is an introduced 
Kuropean species. occurring throughout North America. In the west it is 
known in Oregon, California, and Colorado. Spinach, beets of all varie- 
ties, and lambsquarters are attacked. Canning spinach is grown in Cali- 
fornia during the winter and is harvested in the spring, thus entirely escaping 
the attacks of this fly. Control measures consist in cleaning up infesta- 
tions before the maggots leave the mines, in clean culture, crop rotations, 


Fie. 482.—Eggs of the beet or spinach leaf miner, Pegomyia hyoscyami (Panzer), in character- 
istic group on beet leaf and large drawings to show outline and sculpture on the surface. 


and in winter cropping wherever possible. H. H. P. Severin has secured 
control on beets by spraying with 1-14 pints of 40 per cent nicotine sulfate 
to 100 gallons of water. Pegomyia bicolor (Wied.) mines the leaves of 
dock in Oregon (Cole and Lovett) and in California. 


’ The lesser house fly, Fannia canicularis (Linn.) (Homalomyia), is a very common, 
house-infesting species of the same general appearance as the house fly, but smaller, 
3-5 mm. long, and more slender. The third vein near the tip of the wing continues 
straight to the margin instead of curving upward to meet the second vein, and the 
arista is not plumose as in the house fly. The latrine fly, Fannia scalaris (Fab.), is 
slightly larger with bluish black thorax and abdomen. Both of these flies breed in 
decaying vegetation and excrement of humans and animals, are not desirable to have 
about the house, and may be dangerous disseminators of intestinal diseases. They are 
European species generally distributed throughout this country. 

The kelp fly, Fucellia rufitibia Stein, is a small, slender gray fly, 3 mm. long, with 
reddish tibisee, which swarms about the fresh and drying piles of kelp along the coast 
of Central and particularly Southern California. It is often so abundant as to com- 
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- pletely hide the large masses of kelp on the beaches. FF. costalis Stein is a larger, quick 
fly which is partially predaceous on sand fleas on the beaches of Southern California.! 


Acalyptrate (Group) 


The members of this group have the calyptra or squamz absent or 
rudimentary; the thorax without complete transverse suture; the first 
longitudinal vein usually terminating in costa at or beyond the middle 
of the wing or near the base of the wing. 


: ; KEY TO FAMILIES 
(Adapted from Williston, Cole, Lefroy, Brown and others) 


1. Subcostal vein present and nearly as thick as the first longitudinal; the latter 

generally terminating in costa at or beyond middle of wing................. 2 
Subcostal vein absent or rudimentary and much thinner than the first longitu- 
dinal vein; the latter as a rule ends before middle of costal margin and often 


near the base of TRUE treat tle tance eA tok chctan te ca oeanis ge eRcuCaeael ck Gaeta eae 16 

2. Vibrissee present and usually conspicuous... ...... 2.25.0. cece abe e eee eee 3 
Vibrisse absent or vestigial; mouth only with short hairs but often bare or if 

the hairs are strong, then they are about the same size........:.......-.00- 6 


8. The point at which median cross vein leaves media is much nearer the radio- 
medial cross vein, measuring along the media, than it is to the edge of the 
wing; radius and anal veins short; second basal cell minute; cross veins often 
approximated; front bristly. Small elongated flies found in woods and shady 
and marshy places. The larve live in decaying wood or under bark........ 

Heteroneuride 

The point at which the median cross vein leaves the media about equidistant 

pene the radio-medial cross vein and from edge of wing, or a little nearer the 
Lhe MOEN Petras xe) sista eae sca s).efs.0. 9) eo ia. 5\ieyaiis (garg! b's) e alaiavayman 4 ad sot liad aye) syayainnence 4 


_ 4. Costa with row of distinct spines projecting beyond ciliation; tibie with spurs 
and preapical bristles. Medium sized flies living in shady and damp places. 
The larve: breed in decayed animal and vegetable matter and dung.......... 
Helomyzide 2 

Costa without row of spines, simply ciliated. ........... 2... cee eee eee eee eee 5 


5. Fronto-orbital bristles present; if absent, the body is never shining black; me- 
| sonotum convex; more than four abdominal segments visible. Dull medium 

sized to large species. (Dung Flies.)......... Cordyluridz or Scatophagide p. 600 
Fronto-orbital bristles absent; body always shining black; wings hyaline, often 
with spot near apex; abdomen narrow and constricted at base. Small flies. . 
Sepsidz (part)* 


6. Antenne very long and horizontal; second segment as long or longer than third, 


ane vupperiedge of which 1s CONCAVE. ...:...5.0-%- 00 cee ese tees geese eee Hf 
Antenne short, or if long, drooping rather than horizontal; second segment 
always shorter than third, the upper edge of which is straight or convex.... 8 


7. Profile normal, the face being perpendicular or only slightly retreating; head 
short and broad; wings longer than abdomen, usually spotted. Brown or 
yellowish flies occurring along streams, in marshes and meadows. The mag- 
gots are aquatic and have six or eight fleshy processes on the posterior segment 

Tetanoceride or Sciomyzide (part) 


1f. R. Cole, First Ann. Rept., Laguna Marine Lab. Pomona College, 1912, p. 156. 
2 J. M. Aldrich and P. S. Darlington, Trans. Am. Ent. Soc., 34, 1908, p. 67. 

3A. L. Melander and A. Spuler, Bul. 143, Wash. Agr. Exp. Sta. 1917. 

4. T. Cresson, Jr. Trans. Am. Ent. Soc., 46, 1920, p. 27. 
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Profile triangular, face retreating, sometimes almost horizontally; only middle 
tibise spurred; wings often pictured. Small to medium flies. (Ortalid Flies.) 
Ortalide (part) p. 605 | 


. Adults with flat horny thorax and flat abdomen; with stout mouth hairs. Small 


brown or black flies often abundant about sea weed on the ocean beaches... . 
Phycodromide 
Notiso:characterized’s oid xo.acc Moses ols Sicha eisteve ora clate « 6 oe) d «jailer ele eg 9 


. Median and cubital cells very small and indistinct...............0.+eeeeeeee 10 


Median and cubital cells fairly large and distinct...............-.+cee+euess 11 


Only one fronto-orbital bristle on each side; tibiae without preapical ‘bristle; 
anal vein abbreviated, anal cross vein recurved. Small flies often with pic- 
tured wings. Larvee have been taken from the burrows of bark beetles...... 

Loncheide 

More than one fronto-orbital bristle on each side; preapical bristle present on 
at least some of the tibizee. Small flies. The larve are bristly with terminal 
processes on the last two joints and live on decaying vegetable matter...... 

Lauxaniide or Sapromyzide 


Hind tibie with preapical bristle......... Tetanoceride or Sciomyzide (part) 
Hind, tibie’ without preapical bristle. 2... ......¢ 24 ves \ecere eee) eee 12 


Lower fronto-orbital bristles present and close to eye; wings usually pictured; 
cubital or anal cell angular or pointed; subcostal vein sharply curved up at 
end; female usually with long horny ovipositor. Small to medium-sized 
flies )f CEirurt Flies!) isreicoacie sry ote wie chcyene came cnet engine ake ean Trypetide p. 600 

Lower fronto-orbital bristles absent; subcostal vein gently curved towards costa. 13 


Legs long; abdomen narrow and long, constricted at base................++-. 14 

Legs normal; abdomen comparatively short and broad, never constricted at 
base. Wings often spotted. (Ortalid Flies.)............ Ortalide (part) p. 605 

Media straight or nearly so; bodies shining black............... 2 dre hapae epee 15 


Media strongly curved towards the radius; bodies brown; legs long and slender, 
hind femora slightly swollen apically; arista plumose; wings large; eyes small; 
hypopygium often large. Flies predaceous on small insects. Micropezide (part) 


Anal vein reaching wing margin; abdomen long and slender, more than twice as 
’ long as thorax; legs long. Small dark flies with long antenne. ...(Rust Flies) . 
Psilidz (part) p. 607 
Anal vein not nearly reaching wing margin; abdomen rather broad and only 
slightly longer than the thorax............ veilts, sttevsre oe eee Sepside (part) 


Head produced on each side into a lateral process bearing the eye; radial or 
second basal cell confluent with first discal; front femora swollen. Small naked 
mostly tropical flies ./ 055s elec ache feiss! 4) « “esas ch aaah tan cok Diopside 

Head not produced into lateral! processes’. ..).... + «c= + ci eee 17 

Hind metatarsus usually dilated and shorter than the next segment; antenne 
short, arista dorsal or terminal and bare or pubescent. Minute or small black 
or brownish flies. The larvee live in fungi and decomposed vegetable matter. . 

Borboride 

Hind metatarsus not dilated, and longer than the next segment............... 18 


Fourth posterior cell wanting; median cross vein present.............+.0+s00- 19 
Fourth posterior cell and median cross vein either both or neither present....... 22 


Legs long and thin; abdomen very long..................05 Micropezidze (part) 
Legs short and strong; abdomen oval or elliptical................00e-+e00-e> 20 


1A.L. Melander, Psyche, 20, 1918, p. 57. 
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Lower fronto-orbital bristles absent; interfontalia large; third antennal seg- 
ment round, or if lengthened, the head is triangular in profile; anal and second 
basal cells absent. Small bare dull or brightly colored flies with short antenne, 


legs, wings and abdomen. (Frit Flies.).......... Oscinide or Chloropide p. 610 
Lower fronto-orbital bristles present; third antennal segment generally long 
and oval; head never triangularin profile................02ecceseesnecees 21 


Head large square; face strongly convex; mouth large; oral vibrisse absent; 
costa microscopically broken twice. Small dark flies.......... Ephydridz p. 607 

Head round or semicircular; face not arched; oral vibrisse present; arista plu- 
mose; costa microscopically broken twice. Small nearly bare yellowish 


BDOCIOS Me EOINACE eH TLCS.) iat sere, stele e)oie) aise ticheedalere tele tanars Drosophilide (part) p. 611 
Costa thickened from end of subcosta to tip of wing; scutellum of male very 
Rani pramc soueredbOMiMGiit ¢ os hehe Shee kere e wace ae gut ele es Thyreophoride 
Costa normal; scutellum of male usually short and somewhat triangular...... 23 
CH EIL All ay 1S SUISSENE Ce) ee SRE EOS BOR MENA ROL ECACC CIC: eRe) TC ene 24 
Wa), SHOTS STL BTGVIN. 4 ote be NAIR BPR age One hn Ae oe 31 
PECmuOeONOILAMDTISPlES ADSONbc1c «elvis sd ig« leew sciaiesigisiledalsiiessdeceeaetladies 25 
PAL O=OL DUCA TIS EES DLESCI bs nll! v) o'0) fee foie ies cierdidieiel oreo biere alae ovis d slels ale diastase 26 
Wings with a black spot near tip... tic. ie. ck cee eee nese Sepside (part) 


Wings without black spot near tip; only uppermost fronto-orbital bristles pres- 
ent; arista bare; mesopleural and prothoracic bristles absent; costa broken 
near end of first vein; first and fourth veins parallel or slightly diverging; 
Bbdomenibare. «small dark flies... 0... wi cesetae eee ees Piophilide p. 606 


Median cross vein before middle of wing; radio-medial cross vein and median 
cross vein very near to base of wing and exceedingly near to one another, or 


both medias and median cross vein missing ..... Ear at Neale naa iain eke citrate 27 
Median cross vein at or beyond middle of wing; radio-medial cross vein and me- 
dian cross vein neither very near the wing base nor to one another.......... 29 


Median cross vein immediately beneath radio-medial cross vein or nearer to the 
base of wing, or both medias and median cross vein absent............... 28 

Median cross vein always present and farther from base of wing than radio- 
medial cross vein; costa broken once; subcosta indistinct or absent; eyes widely 
separated; arista pubescent; wings short and rounded. Small flies. The 


larvee of many are leaf miners...........-0.eeeecneeees Agromyzide p.1 613 
BPATISHHMDATOION HOATIY SOS. 2 0s lasicidalsip e's cle ele didbe a wid silalners Phytomyzide p. 612 
ATISH EW ILOMLONZ MAIS ODONE SIC. 6 6s sce 6. toe ee ears cess Wels wae aiee » Asteiide 


Arista bare or pubescent; body short and broad; costa microscopically broken 
twice; anal cell present; clypeus small; posterior fronto-orbital bristles con- 


MECH OMENS LNTLIOR ty oe. cic t8 dalols tele ccte aul suds o dime bre dhaitggenesetday ale nes Milichide 1 

Arista mag combed or distinctly pubescent or if bare the body is narrow 
Catz! NOPE. 4 4 2.425 cid SEER D Eee ROME CTO IC CRORE they CIOS be i arate aR a 30 
Arista thinly but long haired, combed orplumose........ Drosophilide (part) p. 611 


Arista bare or thickly beset with short hair or pubescence; wings large; anal 
and basal cells complete; costa once broken; subcostal separately ending in 
costa; clypeus large; foremost fronto-orbital bristles directed backwards; 


postvertical bristles convergent. Minute flies................ Geomyzide ! 
Medial and cubital cells large and very prominent..................0eeee ees 32 
racialianraneromalucolls SIall.Aeiciess aro « s a's «-Q:sscvelw ele slalls alte aveloicsalalg oo iojais eheyele’s 33 


1A. L. Melander, Jour. N. Y. Ent. Soc., 21, p. 219, 1913, 
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32. Antenne moderately long to very long; male hypopygium obscure............ & 
Psilide (part) p. 607 


Antennz short; male hypopygium prominent and clavate..... Opomyzide (part) 
33. Light gray or silvery pollinose; costa without breaks....... Ochthiphilidz 1 p. 617 
Orange or brownish “red "flies «5/2. eyte ae are ons ie one eee Opomyzide (part) 


CORDYLURIDZ or SCATOPHAGID. Dung Flies. 


The adults are dull colored flies which hover about dung in barnyards and pastures. 
They are often predaceous on blow flies, house flies, and other insects. ‘The maggots 
live in excrement, decayed vegetation, and very rarely in the stems of plants. Scato- 
phaga stercoraria (Linn.) is a slender pilose tawny or yellowish brown fly, the males 
with long pile, very common on cow dung in which the larve breed. The adults are 
predaceous on the blow fly and house fly. The species is cosmopolitan and common 
in the west. S. merdaria (Fabr.) is predaceous on fungus gnats and leafhoppers in 
Oregon according to Cole and Lovett. It is also a European species of wide distri- 
bution. SS. furcata (Say) ranges from Alaska to California and throughout many parts 
of North America. The larva breed in excrement of all kinds. > 


TRYPETIDA.” Fruit Flies. 

The adults are small to medium sized, many colored flies, usually with 
beautifully pictured wings and with the characteristic habit of slowly 
elevating and lowering their wings when at rest or strutting about on fruit 
or foliage, which has given them the name of peacock flies. The larve 
are characteristic white maggots living in fruits, berries, husks of nuts, 
leaves, stems, and other parts of living plant tissues. Some have the ability 
to throw themselves or to Jump. 

This is one of the most important injurious families of insects, particularly 
to horticulture. Among its members are a number of native pests in the 
Eastern States and a few minor ones in the west. The most important 
species not yet established in the United States are the Mediterranean 
fruit fly, Ceratitis capitata (Wied.) (Fig. 483), which attacks all kinds of 
fruits and which occurs in tropical and temperate regions of much of the 
world, including Africa, Southern Europe, and the Mediterranean region, 
Australia, South America, Bermuda, Hawaii, and many of the South Sea 
Islands; the Mexican orange maggot, Anastrepha ludens (Loew) (Fig. 
484), which attacks citrus and subtropical fruits in Mexico and Central 
America; the South American fruit fly, Anastrepha fraterculus (Wied.) 
which attacks citrus and subtropical fruits in Brazil, Argentine, and other 
South American countries; the Queensland fruit fly, Dacus zonatus Coq., 
which occurs on many kinds of fruits in Australia; the olive maggot, 
Dacus olee Rossi, a very serious pest to ripe olives in the Mediterranean 

1A. L. Melander, Jour. N. Y. Ent. Soc., 21, p. 219, 1913. 

2R. W. Doane, Jour. N. Y. Ent. Soc., 7, 1899, p. 177. } 

D. W. Coquillett, Jour. N. Y. Ent. Soc., 7, 1899, p. 259. : 

A great deal of literature has been written concerning foreign fruit flies which is too 
voluminous for inclusion here. The student is particularly referred to the following: 

W. W. Froggatt, “Fruit Flies.” Farmers’ Bul. 24, Dept. Agr. N. 8S. W. 1910. 

Geo. Compere, Mthly. Bul., Cal. State Hort. Com., 1, 1912, p. 709. 

F. Silvestri, Exped. to Africa in Search of Natural Enemies of Fruit Flies, etc. Bul. 
3, Div. Ent., Ty. of Hawaii, Board of Agr. & Forestry, 1914. 

W. D. Pierce “A Manual of Dangerous Insects,” etc. Contrib. Bur. of Ent., U. S. 
Dept. Agr. 1917. 

E. A. Back, The Mediterranean Frutt Fly. Bul. 640, U.S. Dept. Agr. 1918. 

E. A. Back and C. E. Pemberton, “The Mediterranean Fruit Fly.” Jour. Agr. 
Research, 3, 1915, pp. 311, 363; 5, 1916, pp. 657, 793; 6, 1916, p. 251. The Melon Fly. Bul. 
643, Bur, Ent. U.S. Dept. Agr. 1918, Jour. Agr. Research, 3, p. 269, 1915. 
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Fia. 483.—The Mediterranean fruit fly, Ceratitis capitata (Wied.), and work of maggots in 
peach. A, maggot; B, holes in fruit where maggots escaped; 1, male; 2, female; A, and B, 
adults natural size; 3, wing; 4, antenna; 5, clubbed appendage from head of male; 6, 
Ovipositor; 7, halteres; 8, pupa; C, pupa natural size;.9, maggot; D, maggot natural 
size; 10, and 11, mouth hooks of the maggots. (After Fuller.) \ 


b Fie. 484.—The Mexican orange maggot, Anastrepha ludens (Loew). Adult female. (After 
4 Riley, U. S. Dept. Agr.) 


Ve 
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region and also occurring in Northwest India on wild olives; the melon 


fly, Bactrocera cucurbiite (Coq.) (Dacus) (Fig. 485), which seriously attacks , 


melons, squashes, tomatoes, string beans, and other vegetables in Hawaii 
and many Pacific Islands and countries. There are many others all of 
which are effectively quarantined by the Federal Horticultural Board and 
every effort is being made by Federal and State authorities to keep these 
serious. pests out of the country. Besides fruits, members of this family 
produce galls, and mine the leaves of native plants, to which class most of 
our endemic species belong, 
with very little known regard- 
ing their habits. 

Artificial control measures 
are quite difficult and great 
stress is being placed on the 
use of natural enemies. The 
Lotrionte fruit fly bait is one 
of the most satisfactory sprays 
because it is very attractive to 
the flies, is more effective than 
arsenical poisons, and does 
not cause smutting. It consists 
of syrupy glucose diluted with 


Fic. 485.—The melon fly, Bactrocera cucurbite cent copper sulfate. The tr eat- 
(Coq.). (After Maskew.) ment for the olive fly consists 
of a “system of poison traps 
called ‘capannette’ or little huts because of their shape. A sheet of tin 14 
by 10 inches is bent into a V-shaped gutter which is inverted to form 
a roof for a bundle of dried olive twigs placed in the hollow and retained 
there by two galvanized wires. The ends of these are brought through 
the ridge of the roof and are then wound around the lowest horizontal 
branch of the olive tree requiring protection. Before fastening it, the 
twigs should be well wetted with the following mixture: liquid glucose 
50 to 60 parts, sodium arsenite 2 parts, boric acid 2 parts, borate of soda 
2 parts, all by weight. One trap per tree is required where the tree has few 
branches and two traps where branches are numerous. The mixture must 
be re-applied about five times during the season by means of a spray 
pump, with care to avoid spilling or dropping the mixture on the leaves and 
branches of the tree.” 


The sunflower peacock fly, Strauzia longipennis Wied. (Siraiinesiy is 6 mm. long to 
the tip of the abdomen. The color is yellow with gray pruinose on the body and a 
bright orange ovipositor tipped brown. The wings are beautifully marked with yellow 
serpentine infuscations. The heads of the males bear a tuft of large black spines on 


the top. The maggots infest the stems of wild and cultivated sunflowers. The dis- | 


tribution includes many parts of the United States. In the west the fly is known in 
Montana, Wyoming, Colorado, and New Mexico. S. diffusa (Snow) also occurs in 
New Mexico, Washington, and Colorado in the west. 


The parsnip leaf miner, Acidia fratria (Loew) ( Trypeta liogaster Thomson),! 


is a small fly but 5 mm. long, of various shades of yellow with greenish © 


1F, H. Chittenden, Bul. 82, pt. 2, Bur. Ent. U. S. Dept. Agr. 1909, p. 9. 


2 per cent water and 2 per — 
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_ abdomen, brilliant green eyes, wings beautifully marked with yellow, and 
yellow or dark ovipositor. The maggots are pale yellowish, 7 mm. long 
when mature, and have a large 
bilobed process at the dorsal end 
bearing the stigma. They make 
irregular mines extensively on the 
older lower leaves of cultivated 
and wild parsnips in various parts 
of the country. In the west the 
species is known in Washington 
and California. 

The currant or gooseberry 
fruit fly, Hpochra canadensis 
(Loew)! (Figs. 486, 487), is 
about the size of the common 
house fly or 5 mm. long. The 
color is yellow or orange, with 
green eyes and fine dark cross- 
_ Fia. 486.—Gooseberries showing eggs punctures bands on the Wings. The eggs 

and work of the maggots of the currant or are oblong shiny white and 1 mm. 
gooseberry fruit fly, Epochra canadensis long with a small pedicle at the 
(Loew). proximal end. They are inserted 

singly in each fruit in May and June, each fly laying from 100 to 200. 

The maggots are whitish, subcylindrical, and 7 mm. long when full grown. 

They feed on the pulp 

around the seeds and | - 

cause complete destruc- 

tion of the fruit of culti- 

vated and wild currants 
and gooseberries. At 
maturity they leave the 

berries and enter the soil 
_ where pupation occurs in 
an oval yellow puparium 
_ two or three inches be- 
_ low the surface, in which 
- condition the winter is 
passed. The adults 
- emerge from the soil in 
_ May and June to mate 
and lay eggs. There is 
_ but a single generation a 
year. The fly is ap- 
_ parently indigenous to 
~ much of North America 


- and occurs throughout the west, being a common pest in British Colum- 


1C. P. Gillette, Bul. 19, Colo. Agr. Exp. Sta. 1892, p. 18. 

C. V. Piper and R. W. Doane, Bul. 36, Wash. Agr. Exp. Sta. 1898. 
J. H. Paine, Psyche, 19, 1912, p. 139. 

H. H. P. Severin, Bul. 264, Maine Agr. Exp. Sta. 1917. 


« 


Fie. 487.—The currant or gooseberry fruit fly, Epochra 
canadensis (Loew). Adult male. (After Whitney.) 
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bia, Washington, Montana, Oregon, California, and Colorado. EH. rubida 
Coq. is a similar species occurring in Colorado and Southern California. , 
There are no satisfactory means of controlling this fly in commercial. 
plantings. . 


The baccharis gall fly, Trypeta baccharis Coq., is 5mm. long, yellowish brown with 
brown clouded wings. The larve live in irregular oval galls 12 mm. long on the tender 
stems of baccharis or mule fat in Southern California. TJ. notata Coq. produces 
slightly woolly spherical galls 9 mm. in diameter on bigelovia in New Mexico. 


The white-banded cherry fruit fly, Rhagoletis cingulata Loew,' is a beauti- 
ful, small, shining black fly 4 to 5 mm. long, with head, lateral lines on the 
thorax, and transverse bands on the abdomen white, the scutellum, tibiz, 
and tarsi yellow, and wings with. transverse and oblique black markings. 
The eggs are elongated, 0.8 mm. long, yellowish with a small pedicle at 
one end. They are inserted in half-ripe cherries, often several in a single 
fruit, and hatch in from 4 to 6 days. The maggots are 6-7 mm. long and 
yellowish in color. They infest the ripening fruit. When full grown they 
go into the ground and pass the winter as cinnamon brown puparia, from 
which the adults emerge in the spring. There is but a single generation 
a year. All kinds of sour and sweet cherries are attacked. The insect is 
a common pest in the east and is reported by Cole and Lovett and by Ald- 
rich from certain counties in Oregon in the west where it infests chiefly 
late varieties. 

The black-bodied cherry fruit fly, Rhagoletis fausta O. 8. (R. intrudens 
Aldrich),? is also an eastern species which is gradually spreading in the 
northwest and is already established in Montana, Idaho, Washington, and 
British Columbia. The adults are larger than the preceding species and are 
further characterized by having the abdomen entirely black without the 
white cross bands, and by the heavier and differently arranged black wing 
markings. The species prefers the sour cherry, but apparently infests other 
varieties as well. Urophora caurina (Doane) (Rhagoletis) is a black Oregon 
species of which nothing is known concerning its life habits. According 
to J. M. Aldrich it has recently been placed i in the above genus. Rhago- 
letis juglandis Cresson * is a tawny species with black wing bands. The 
larve mine the hull or exocarp of a variety of the English walnut in Arizona. 

The apple maggot or railroad worm, Rhagoletis pomonella (Walsh)* 
(R. zephyria Snow), is a small, shining black fly 5 mm. long, with orange 
head and greenish eyes, the lateral lines on the thorax, the scutellum, and 
cross lines on the abdomen white, and the legs dusky and yellow. In the. 
Eastern States the maggots infest the fruit of apples, crabs, and haws, as 
well as huckleberries and blueberries. In the west it is not a pest to apple 
and appears to constitute a race which breeds entirely on snowberry.°® 

1J. F. Illingworth, Bul. 325, Cornell Agr. Exp. Sta. 1912. 

2 J. M. Aldrich, Can. Ent., 41, 1909, p. 70. 

J. F. Illingworth, Bul. 325, Cornell "Agr. Exp. Sta. 1912. 

L. Cesar, 45th Rept. Ent. Soc. Ont., 1914, p. 107. 

3K. T. Cresson Jr., Ent. News, 31, 1920, p. 65. 

‘W. H. Brittain and C. A . Good, The Apple Maggot in Nova Scotia. Bul. 9, N. 8. 
Dept. Agr. 1917. 

Isleteigle Phe Control of Apple Maggot by Poisoned Bait Spray, Bul. 251, Maine 
Agr. Exp. Sta. 1 916. 

® W. Downes, Can. Ent., 51, 1919, p. 2. 
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This western race is composed of small individual specimens, known to 


occur in British Columbia, Washington, Oregon, and California. 
The dark currant fruit fly, Rhagoletis ribicola Doane,! is black with the 


head and its appendages yellow, and with a black blotch on the vertical 


triangle; the legs yellow with black markings; the thorax with four wide 
white vittze; the abdomen with wide white posterior margins on segments 


- two, three, and four; the length of body 3.5 to 4.5mm. This native species 
_ infests wild and cultivated currants and gooseberries much as does E’pochra 


- United States. Paracantha culta 


_ The species is common to Colorado, 
- New Mexico, Arizona, Utah, and 


canadensis (Loew). It is known in Washington and Idaho and a single 
specimen was taken at Lake Tahoe, California, by E. P. Van Duzee in 
1915.” 


The bigelovia gall fly, Zurosta bigelovie Ckll. (Fig. 488), is a small or yellow rufous 


fly 3 mm. long, with green eyes, spotted wings, and reddish ovipositor. The larve 


produce round galls on the stems of bigelovia. In Colorado these galls are described 
as being compact, as large as hazel- 
nuts, and covered with white pile. 
Galls taken in Southern California by 
the writer were smocth and shining. 


California. Hurosta solidaginis (Fitch) 
makes galls on goldenrod in Colo- 
rado, Oregon, and throughout the 


(Wied.) (Carphotricha) infests the 
heads of thistles in Washington, 
Idaho, Oregon, California, New 
Mexico, and Colorado. J .M. Aldrich Fy. 488. ae bigelovia gall ey. Bwana bigelovie 
reports it as ovipositing in the flower Cockerell. Galls on stems of bigelovia and the 
heads of cultivated sunflower. It adult. 

occurs throughout North America. ; 

Tephritis finalis (Loew) is yellow and brownish with a shiny black abdomen. It infests 
the head of Hriophyllum lanatum (Pursh.) in Oregon (Cole and Lovett), of balsam root 
in Washington (Hyslop), and various Composite (Doane). It also occurs in Idaho, Cali- 
fornia, Arizona, New Mexico, Texas, and Mexico in the west. Huaresta equalis (Loew) 
has been reared from seed pods of cockle bur and occurs throughout the United States. 


It is recorded in Idaho, Oregon, Colorado, and New Mexico in the west. 


ORTALIDZ.’ Ortalid Flies (Fig. 489). 


The droop-winged fly, Stictomyia longicornis (Bigot), is a small fly 4 


mm. long with spotted drooping wings. It is a very common throughout 


the cactus areas of Mexico, New Mexico, Arizona, and Southern Cali- 


fornia. The maggots are scavengers in injured or decayed portions of 
cactus. 


The sugar beet ortalid, Tetanops aldrichi Hendel,* is 6 mm. long, shining 


black, with a smoky patch on the costal margin of the wing about one-third 
_ the distance from the base to the tip. -The flies appear in July and August. 


The maggots feed on the tap roots of small sugar beet seedlings causing the 


_ tissues to turn black at the point of attack, and in many cases killing the 


plants in Utah. A similar injury to sugar beets in California is reported 


1R. W. Doane, Ent. News, 9, 1898, p. 69. 

C. V. Piper and R. W. Doane, Bul. 36, Wash. Agr. Exp. Sta. 1898, p. 3. 
2H. H. P. Severin, Mthly. Bul., Cal. State Com. Hort., 6, 1917, p. 258. 
3D. W. Coquillett, Jour. N. Y. Ent. Soc., 8, 1900, p. 21 

41. M. Hawley, Jour. Econ. Ent., 15, 1922, p. 388. 
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by H. H. P. Severin. Weeds are also infested. The _ occurs in Colorado, 
Idaho, Oregon, and Canada. 


_ Chrysomyza demandata (Fabr.) is a European and African species which occurs in va- 

rious parts of North America. The larve breed in almost any decaying and fermenting 
vegetable matter, such as manure, rotting stems of plants, and so forth. C. W. Johnson 
reports adults reared from decayed berries and grapes in Pennsylvania.’ C. N. Ainslie 
found the maggots in the excrement of the corn ear worm, in ears as well as in the de- 
cayed stems of corn, and on young date palms in Arizona.?. The western distribution 
includes Texas, Arizona, Utah, California, Washington, and Oregon (Cole and Lovett). 

The spotted root fly, "Eucesta notata (Wied.), 3 ig a small metallic green or blue fly 3 
mm. long, with a black spot near the front margin and another near the tip of each 


| 


Fic. 489.—The ortalid, Anacampta latiuscula Loew. This fly is common throughout the 
west and is recorded in California, Idaho, and Mexico. It has been determined as the 
species reared by the author from the floral heads of senecio in Southern California. 
(After Woodworth.) i 


wing. The white or dirty brown maggots are 5-6 mm. long when mature. They are 
to be found in decaying vegetable matter, particularly vegetables: and fruits such as 
cucumbers, muskmelons, watermelons, onions, cabbage, sugar beets, roots of various 
plants, berries, oranges, osage orange, and apples, and have often aroused much anxiety 
because mistaken for the maggots of the melon fly or the Mediterranean fruit fly in 
California. The fly occurs throughout North America and is recorded in the west in 
Colorado, New Mexico, and California. 


PIOPHILID&.‘ 

This family consists of small, largely scavenger flies. 

The cheese skipper, Piophila casei (Linn), is a small dark bronze or bluish- 
black fly 2.5 to 4 mm. long, with the face, mouth parts, and antenne 


1 Ent. News, 11, 1900, p. 609. 

2 Proc. Ent. Soc. Wash., P38, 1911, p. 118. 

3K. O. Essig, Inj. and Ben. Ins. Cnl., 2d ed. 1915, p. 340. 

4A. L. Melander and A. Spuler, Bul. 143, Wash. ‘Agr. Exp. Sta. 1917. 
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yellow. The wings usually overlap when at rest. The eggs are slender, 
slightly curved, tapering towards each end, white, and 0.7 to 0.9 mm. long. 
They are usually laid singly in the cracks, broken places, or generally over 
the surface of the food of the white, yellowish, or grayish maggots which 
when mature are 8 to 10 mm. long. The maggots jump freely which has 
given rise to the common name. When mature they come to the surface 
where the cinnamon brown, oval puparia 4 to 6 mm. long are to be found. 
_ The fly is cosmopolitan and occurs in all parts of North America. It is a 
scavenger and the maggots feed in carrion or in ham, bacon, oleomargarine, 
and cheese, the latter being the common preferred food particularly when 
overripe or moldy. It is, however, often a serious pest of cured meats. 
The presence of this pest is due chiefly to poor sanitary methods. Fumi- 
gation of the infested rooms and articles with either hydrocyanic acid gas 
or carbon disulfid is the best method of control.’ 


PSILIDZ.” Rust Flies. 
The members of this family are small, slender, shining flies with long 
‘antenne. 

_ The carrot rust fly, Psila rose (Fabr.), is a small fly 4 mm. long, dark 
green with black eyes and yellow legs and head, and the body sparsely clothed 
with yellow hairs. This fly lays its eggs about the crowns of carrots, celery, 

-and parsnips, and the small-dark brown maggots burrow into the crown 
or roots. It is a European species common in eastern and middle North 
America and reported “as sometimes of economic importance” in Oregon 
by Cole and Lovett. 


EPHYDRIDZ.’ Ephydrid Flies. 
These are small, mostly brown, gray, or blackish flies often present in countless 
_ numbers about fresh, salt, and alkaline water in which the peculiar larve live. A few 
live in the stems of aquatic plants and some in the sap of trees. Some European species 
are serious pests to grains and grasses. 
The petroleum fly, Pstlopa petrolei Coq.,' is one of the most interesting insects because 
of the adaptations of the larvee which enable them to live in crude oil or petroleum 
_ which naturally oozes out of the ground and forms little pools. The adults are small, 
_ 2 mm. long, polished black with pale halteres, and densely hairy eyes. They are to 
be found around crude oil in the natural fields or about refineries and oil tank farms. 
_ The larve are 7-10 mm. long, elongate-oval, rather transparent, 12-segmented, roundly 
acute at the anterior end, and with four processes at the posterior end which project 
_ backwards, the two on the bottom, knob-like, and the two on the dorsum, similar 
with black heavily chitinized tips. Near the apices of the upper projections are four 
'fan-like groups of cilia which keep the stigmata above the oil surface when taking air. 
The dorsal tubes are telescoped to protect the breathing organs when submerged. The 
_ larve live freely but only in small pools of oil, and feed on the oil alone or on small 
aes contained therein. Pupation occurs about the edges of the pools and not in 


1H. R. deOng and C. L. ‘Roadhouse, Bul. 343, Cal. Agr. Exp. Sta. 1922. 
24,1. Melander, “Synopsis of Psilide.” Psyche, 27, 1920, p. 91. 
3B. J. Jones, “Cat, ee with Biology and Dese. of N. ’Spp. ” Univ. Cal. Pub. 
Tech. Bul. Ent., 1906, p. 
oy dM. Aldrich, UBplees a Western Ephydra.”. Jour. N. Y. Ent. Soc., 20, 1912, pp. 
P77, 99. 
ee T. Onna Jr., ‘Studies in the American Ephydride.” Trans. Am, Ent. Soc., 42, 
1916, 
» 1 WG Coquillett, Can. Ent., 31, 1899, p. 8. Orig. dese. 
L. O. Howard, Scientific Am., 80, 18 Dp. 75. 
D. L. Crawford, P. C. Jour. Ent., 4, 1912, p. 687, 
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the oil. The distribution covers much of California where there are oil fields and also 
the refineries and tank farms in the San Francisco Bay region. ‘9 

The rice leaf miner, Hydrellia scapularis Loew, was collected during June, 1922, 
by E. R. deOng who found the floating leaves of inundated rice completely mined 
and the old burrows still containing pups. The larve are white or grayish, the pupz 
brown, and the small adult flies blackish. The infestation was limited to a few ex- 
perimental plots at Briggs, California. The species occurs in various parts of North 
America and is known in Alaska, British Columbia, Oregon, and California in the west. 

The mantis fly, Ochthera! mantis (De Geer), is 4—5 mm. long, brownish black, with 
metallic thorax and raptorial fore legs in which the femur is greatly enlarged, and 
the tibize curved and armed with a strong apical spine somewhat like a mantis. The 
adults are supposed to be predaceous. The species is European and widely distributed 
over the United States, being known in Wyoming, Oregon, and California. 

Members of the genus Hphydra are mostly found about brackish sea water or salt 
or alkaline ponds and lakes in desert areas. The larve are aquatic and are provided 
with a long usually branched anal tube which serves as a tracheal gill at the posterior 
end, and with many pairs of non-articulating false legs, which are provided with curved 
hooks (Fig. 490). The puparia are composed of the last larval skin. They are attached 
to the bottom or float to the surface of the water and are often cast up on the beaches 


Fig. 490.—Larva of the salt marsh fly, Ephydra millbre Jones. (After B. J. Jones.) 


or about the edges of lakes and ponds in great masses. Hphydra auripes Aldrich is 
3.6 mm. long, opaque green and metallic blue, the legs marked yellow. The larve live 
in brackish water near the Great Salt Lake, Utah. Hphydra gracilis Packard is 2.3 
to 3.5 mm. long, opaque gray, paler beneath and with a slight green tinge above, and 
bright green legs marked with yellow. The larve are somewhat transparent white, 
10.6 mm. long, the anal tube which has a basal and apical pair of forks, is from the 
base to the terminal fork 4.9 mm. long, each of the prongs of the terminal fork 1.6 mm., 
and each basal fork 2 mm. in length. They have 8 pairs of long prolegs. The larve 
live suspended everywhere in the open water of Great Salt Lake, Utah, and Salton Sea, 
in salt water in San Francisco and adjacent to the Pacific Ocean at Laguna Beach, 
California. The fly was introduced from Great Salt Lake into San Francisco Bay by rail- 
road trains after the building of the cutoff at the Lake: J. M. Aldrich, Psyche, 25, p. 
30, 1918. The adults often swarm in great numbers on the surface of the water and 
along the shores. Hphydra hians Say (Fig. 491) is 3.2 to 5.6 mm. long, black or wholly 
opaque gray, with shining dark green front, and the abdomen with a greenish ground 
color. The larve are 12 mm. long, whitish, with a wide shagreen pigmented band the 
full length of the dorsum, 8 pairs of prolegs, the last pair of which is reversed so as to 
enable the larva to grasp a solid object for attachment. The anal tube is variable in 
length, but considerably shorter than that of the preceding species, and does not have 


1W. M. Wheeler, “The genus Ochthera.” Ent. News, 7, 1896, p. 121. 
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the basal fork. The larve live near the bottoms of salt or alkaline lakes and are attached 
or wriggle about, but do not come to the surface. The pupe are normally attached to 
rocks or some other object at the bottom. Storms frequently detach immense numbers 
which float and are carried to the shores where they are thrown up in great heaps. 
‘According to J. M. Aldrich, the Indians in early days collected, dried, and after rubbing 
off the skins by hand, prepared a food called “ Koo-chah-bie’’! by the Pah-Ute Indians. 
The adults are abundant at the edges of the water and enter the water from a rock or 
_ other solid object, enveloped ina globule of air. Thesmall, white, slightly curved smooth 
eggs, 0.8 mm. long, are laid in this manner or dropped directly into the water. The 
present known distribution includes Soap Lake and Lake Como, Washington; Albert 
Lake, Oregon; Borax Pond near Clear Lake, Mono Lake, Owens Lake, Borax Lake, 
and East Lake, California; Soda Lakes, Pyramid Lake and Lagoon south in Nevada; 
Great Salt Lake, Utah; Wyoming, Nebraska, Minnesota, and Mexico. In examining 
some of the puparia collected on the shores of Mono Lake by W. B. Herms, the writer 
found some parasites which had issued in captivity. The species has been determined 
by A. B. Gahan as Urolepis rufipes (Ashm.). Ephydra millbre Jones (Fig. 490) is a 
bluish green fly 3.75 to 4 mm. long, 
which fairly swarms over the surface 
of brackish water pools, particularly in 
the San Francisco Bay region, but also 
in Southern California and in Wash- 
ington. These flies feed chiefly on dead 
animal matter floating on the water. 
The eggs are white, obovate, the smaller 
end sparsely hairy. They are attached 
by the larger end to bits of floating 
vegetation or puparia. The larve are 
10-12 mm. long, dirty white, pubescent, 
small clusters of black hairs on dorsum 
of the last six segments, 8 pairs of false 
legs armed with curved hooks, rudi- 
mentary antenns, a pair of fan-like 
spiracles or gills on the segment just 
back of the head, and with a semi- 
transparent anal tube 3.5 mm. long |. 
which is forked neartheend. Thelarve {| 
occur on the ppwols ef ce eas The |¢ oe Ce ee oo 
puparia are brownish black, 12 mm. Me ea Care Ee Cheeky 
long, and are attached to bits of float- ES ee a Led ae slams 
ing vegetation by the last abdominal oe ee Re 
segment, with the anterior end into the water and the siphon or anal tube protruding 
above the surface. In July, 1924, J. F. Lamiman observed adults, which were blown in 
from San Francisco Bay, settling in such great numbers on drying apricots on trays at 
_ Mountain View, California, so as to completely cover the fruit, causing serious damage 
_ by spotting with excrement. Hphydra subopaca Loew is 4-5 mm. long, whitish to yellow- 
_ ish with greenish cast to the abdomen, and a metallic green front. The larva are much 
like those of H'. hians Say, but lack the dorsal pigmentation, being almost white with the 
tips of the anal fork black. They live in slightly saline water, not. occurring in dense 
_water as the two preceding species. The fly occurs in Box Elder Lake, Garfield, and 
Promontory Point, Utah; Market Lake, Idaho; overflow of Hazen, Winnemucca Lake, 
and Walker Lake, Nevada; seepage of Mono Lake, California; and Soap Lake and 
Grand Coulee, Washington. Adults are reported from Central and Eastern States as 
_well. £. viridis (Hine) is 6.2 mm. in length and is a large, robust, dull green fly with 
_ yellow knees. The larvz live in the salt marshes of the San Francisco Bay region, Cali- 
fornia. Scatella intermedia Cresson, Jr., is 3 mm. long, black with shining brown ab- 
_domen, the entire body more or less pruimose, and the wings with five blackish spots. It 
also occurs in the salt marshes of the San Francisco Bay region, but nothing is known 
concerning the larval habits. 


a ' 1 According to Dr. Aldrich the Modoe and Pitt River Indians applied the name Ha- 
 lib-wah to a leptid fly, Atherix sp., “but after the flies were prepared for use as food, the 
product was called Koo-chah-bie.” (Hnt. News, 23, 1912, p. 159.) 
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OSCINID or CHLOROPID. Frit Flies, Grass Stem Maggots. 

The wheat stem maggot, Meromyza americana Fitch, is a small slender 
yellowish green fly, 1.5 mm. long, with three broken dorsal stripes, and the 
hind femora greatly enlarged. The minute eggs are glistening white and are 
laid in the fall on the stems above or beneath the sheaths or on the edges 
of the leaves. The pale greenish maggots which are 6 mm. long, mine down 
the stem killing the central shoot of young plants and stunting old plants 
and preventing proper development of the heads, thus causing what is 
known as “ white heads” in wheat. The winter is passed in the larval stage 
in the growing stems and pupation occurs in the spring, adults emerging 
in May and June. The progeny of the spring brood mature in August and 
the next brood in September, making three broods a year. The maggot 
is specially serious to wheat, but also attacks wild, ornamental and lawn 
grasses, barley, oats, rye, timothy, and so forth. The insect is distributed 
generally throughout much of North America and is known in Montana, 
British Columbia, Washington, Oregon, California, and New Mexico in 
the west. The mite, Pediculoides ventricosus (Newport), often kills many of 
the larve. Wild grasses and volunteer grain are the chief distributors of 
this pest and should be eliminated as a control measure. Burning straw 
and stubble is also effective. Meromyza punctifer Becker appears to be the 
commonest wheat and grass infesting species in the west and attacks spring 
wheat in Oregon and Washington, but it is chiefly of local importance and 
seldom serious, although Cole and Lovett reported one per cent or more 
of the wheat heads destroyed in the Yakima Valley, Washington, in 1919. 
It occurs in Idaho and California also. In California the writer has taken 
great numbers of the adults from bluegrass lawns. M. nigriventris Macq. 
is reported as injurious to wheat by R. A, Cooley in Montana. Chlorops 
graminea Coq. has been reared from gall-like swellings on grass in Southern 
California. C'. proxima Say has been reared from between blades of wheat 
in the middle west and from swellings on the stems of wild rye in Central 
California. 

The frit fly, Oscinis frit (Linn.),? is a very important economic species 
in Europe where it causes great losses to wheat and other cereals. The 
adults are 1 to 2 mm. long, black, with more or less shining dorsum, yellow 
halteres, and our western forms with entirely black legs or black with yellow 
markings. The eggs are pure white, 0.7 mm. long, with finely ridged sur- 
face. The mature larve are 3 mm. long, yellow, with black curved mouth 
hooks and anterior and posterior spiracles. The puparia are first yellow. 
then dark brown, and 2.7 mm. long. According to Aldrich, four broods 
have been reared during a year in the middle west while European writers 
report three broods in Europe. The winter is passed in the larval stage in 
winter grains or grasses. Adults of the first summer brood emerge from 
about the middle of June to the middle of July; the second summer brood 
from July 15 to July 26; the third summer brood from August 10 to August 
28; and the fourth brood, September 28 to October 3. The average life 
cycle from adult to adult varies from 21 to 58 days. The hosts plants 
include wheat, oats, barley, emmer, rye, corn, timothy, sedge, lawn grasses, 
and many wild grasses. The eggs are laid on the leaves of the young 


1F. M. Webster, Bul. 42, Bur. Ent. U. S. Dept. Agr. 1903, p. 43. 
2J. M. Aldrich, Jour. Agr. Research, 18, p. 451, 1920, 
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plants and on the sheaths enclosing the older plants in summer, or on the 


heads and panicles of grains and grasses. As many as ten maggots may occur 
in a single plant. The spring and fall larve live in the young stems eating 
the central leaves and shoots which are eventually killed, causing the plant 
to send out side shoots. Summer larve live in the heads or panicles or in 
the stems. In autumn and spring the larve pupate under the sheaths of 
the outer leaves, while the summer larve pupate among the leaves surround- 
ing the hidden heads, or in the heads, or between the husk and the grain 
where the larve have been feeding. Aldrich reports this European species 
throughout North America and in every State of the United States. In 
California the writer has taken it in lawn sweepings. Little is known re- 


garding its attacks 


Chamberlin (Cole 


on cereals in the 
west. Oscinis sul- 
phurhalterata Endl. 
has been reared in 
Oregon from cones 
of lowland fir by 


‘and Lovett). Si- 
phonella — conicola 
(Greene)! (Madiza) 
has also been reared 
from cones of low- 
land fir in Oregon 
and California. The 
following western 
species have been 
reared from grasses: ee et 
E lachiptera plani- Fic. 492.—Larve and pupe of the pomace fly, Drosophila 

collis Becker in ampelophila Loew. 
Idaho; Dicreus 


_itncongruus Aldrich in Montana, Idaho, and Utah; Lasiosina canadensis 


Aldrich in Montana, Idaho, Washington, and Wyoming. 


Among the predaceous forms are Chloropisca glabra (Meig.),? the larvee of which are 


- 6.5 mm. long, white, and to be found about the roots of plants feeding on root aphis, 
particularly the beet root aphis, Pemphigus bete Doane, in California, New Mexico, 
and Montana. It is widespread in North America and Europe. Oscinis darlingtonie 
_ Jones * is a California species, the larvee of which have been found feeding on dead 


‘insects captured in the leaves of the California pitcher plant. Gaurax aranew Coq. 


_ has been reared from the egg sac of the spider, Argiope riparia Hentz, in Southern Cali- 
ft: fornia and is thought to be a scavenger. 


} 
4 


-DROSOPHILIDA. Pomace Flies, Vinegar Flies. 


The pomace fly, Drosophila ampelophila Loew (Fig. 492), is a small light brown or 
-orange-yellow fly about 3 mm. long and famed the country over as a subject of experi- 
ments in genetics because of its ability to breed rapidly in confinement. The eggs are 

oblong, very minute with reticulated surface, and two long appendages as long as the 
egg. The maggots are dusky or whitish and 7 mm. long. The puparia are slightly 


1C, T. Greene, Proc. Ent., Soc. Wash., 20, 1918, p. 69. 
2 J. R. Parker, Jour. Econ. Ent., 11, 1918, p. 368. 
+F. M. Jones, Ent. News, 27, 1916, p. 389. 
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shorter, but more robust and with two horn-like respiratory tubes. The color is yellow 
or brown with a pale band at the bases of the tubes. The larvee breed chiefly in decay- 
ing and fermenting fruits and fruit products, but have been reared from excrement and 
decayed vegetable and animal matter. Fruits, vinegar, jellies, pickles, and so forth, 
attract the flies. Fermenting bananas are usually used for breeding purposes. The 
maggots often become very abundant in figs souring on the trees after early rains. While 
they may be taken in connection with the work of other fruit insects like the larve of 
the codling moth, they have never been known to initiate attacks on sound fruits. 
This fly is common in the Mediterranean region and throughout North America. Dro- 
sophila buscki Coq. is smaller but much the same color with fine dark lines across the 
abdomen. It has been reared from decaying vegetables and fruits such as bananas, 
squash, potatoes, mushrooms, and so forth. Cole and Lovett record it as bred by L. 
P. Rockwood from clover heads in Oregon. It is common in California and reported 
from several places in the United States. Drosophila repleta Wollaston is larger than 
the two preceding species and of striking grayish color with the abdomen marked black 
and yellow on the dorsum, with a wide, continuous, median, longitudinal yellow stripe, 
and each segment with wide yellow base and narrow apical margin of the same color. 
Some forms are almost black. It 
breeds in fungi and occurs in South 
America ranging north into Mexico, 
California, and the Southern States 
to New York.! 


PHYTOMYZID&.? 

The members of this family 
are small leaf-mining insects 
closely related to Agromyzide. 


The wild parsnip leaf miner, Phy- 
tomyza albiceps Meigen (P. genualis 
Loew), is a very small black or 
metallic blue fly 2.3 mm. long, with 
the front and cheeks, bases of the 
wings, the bands around the last ab- 
dominal segment, and the tibie yel- 
low. The larve are whitish and the 
puparia black with two short horn- 
like respiratory organs at the smaller 
end. Pupation occurs in the soil. 
The larvee completely mine the leaves 
of the giant wild parsnip and colum- 
bines at Berkeley, California. It is 
a European species generally distrib- 
uted throughout the United States 
and is also known in Oregon, Wash- 
ington, and Idaho in the west. 


The chrysanthemum leaf 
Fic. 493.—The chrysanthemum leaf miner, Phyto- miner, P hytomyza chrysanth emi 
myza chrysanthemi Kowarz, and mines in a 


nee Kowarz (Fig. 493), is 2 mm. 
pie as ata long, black, with the face, 
halteres, portions of the legs, and the hind margin of each abdominal seg- 
ment yellow. The larve are pale yellow with black mouth hooks. They 
extensively mine the leaves and petioles of chrysanthemums, cinerarias, 
eupatorium, marguerite, daisies, Shasta daisies, sow thistles, and other 


1F. Knab, Psyche, 19, 1912, p. 106. 
2A. L. Melander, “Table of Species of Phytomyza.” Jour. N.Y. Ent. Soc., 21, 1913, 
p. 269. 


DIPTERA 613 


Composite, and are often quite injurious. Pupation occurs within the 
mines. The species occurs in various parts of the United States and in 
‘California, Oregon, and British Columbia in the west. The maggots are 
killed in the mines by spraying with 1 part of 40 per cent nicotine sulfate 
to 400 to 600 parts of water. 

The holly leaf miner, Phytomyza ilicicola Loew (Fig. 494), mines the 
leaves of American and English holly and occurs in Alaska, Washington, 
Idaho, Oregon, and California. P. obscurella 
Fallén mines the leaves of lupine in California f° 9" = 
and also occurs in ees Washington, and 
Idaho. 


AGROMYZID& ! Leaf Miners. 

The serpentine leaf miner, Agromyza scutel- 
lata Fallén (A. pusilla Meigen), is 2 mm. long, 
black, with much of the head, parts of the 
thorax, legs, and abdomen, the halteres and 
scutellum yellow. The minute white eggs are 
laid just under the epidermis of the leaf tissues 
and hatch in 4-6 days. The maggots are yellow 
with black mouth hooks and when full grown 
are 3-4 mm. long. They make long winding 
mines under the epidermis of the leaves of 
alfalfa, beans, garden and sugar beets, cabbage, 
burr clover, red clover, white clover, sweet 
clover, cotton, cowpeas, smooth rock cress, 
fenugreek, malva, milkweed, horse mint, hedge 
mustard, nasturtium, sweet pea, pepper, plan- 
tain, potato, radish, rape, spinach, tobacco, | , 
turnip, vetch, and watermelon. Pupation oc- F1¢. 494—Mines of the holly 
curs in the mines or in the ground in the oval ie nee bee renee es 
shining brown puparia. The life cycle during holly. 
the summer requires about 23 days. There are 
from three to five generations a year. This miner is most abundant and 
injurious in the Southwestern States of New Mexico, Arizona, and 
- Southern California. It is common throughout California, Oregon, Wash- 
ington, Idaho, Wyoming, Utah, Colorado, and the United States in general. 
Because of the numerous parasites, the leaf miner is not a generally serious 
pest, but is sporadic in its attacks. The cutting of forage crops and deep plow- 
ing of the land after the harvest of cultivated crops aid greatly in reducing 
the numbers. Cole and Lovett record the variety orbona Meigen mining lu- 
_ pine leaves, and the variety varzegata Meigen in Oregon. The former also oc- 
curs in Washington and idete and the latter in Washington and California. 


Agromyza parvicornis Loew is an ehscers species which mines the leaves of corn and 
ranges west into Utah. Many of the parasites listed above have also been reared from 


1A.L. Melander, Jour. N. Y. Hnt. Soc., 21, 1913, p. 251. 

ee Malloch, Ann. Ent. Soc. Am., 6, 1913, p. 269. Proc. U. S. Nat. Mus., 46, 1914, 
p. 

2. M. Webster and T. H. Parks, Jour. Agr. Research, 1, 1913, p. 59, 

J. M. Aldrich, Psyche 25, 1918, p. 33. 
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it. Agromyza eniventris Fallén has been reared from the roots of locoweed, the stems 
of ragweed, and the leaves of clover and garden peas in Colorado. It also occurs in 
New Mexico, California, Oregon, Washington, and Idaho. Agromyza coquillettt Malloch 
has been reared from the mines in the leaves of oats, and in wild grasses and oats in Col- 
orado, wheat in Utah, and oats in Idaho. The strawberry leaf miner, Agromyza fra- 
garie Malloch, is shining black and 1.5 to2mm. long. It has been reared from straw- 
berry leaves in Eldorado County, California. The alfalfa stem miner, Agromyza gibsont 
Malloch, is a stem borer of alfalfa in Arizona. Agromyza jucunda Van der Wulp mines 
the leaves of asters, cocklebur, ericameria, goldenrod, malva, sunflower, verbena, and 
so on, in California and the east. A. laterella Zett. has been reared from mines in leaves 
of wild and cultivated iris at Berkeley, California, by W. W. Jones. The larve of 
Agromyza pruinosa Coq. have been reported by J. R. Malloch ! as mining the cam- 
bium of river or red birch in Colorado. Agromyza setosa Loew mines the leaves of 
chrysanthemum and wild rice (Zizania) in the east and strawberry in Placer County, 
California.2 It also occurs in New Mexico. Agromyza virens Loew mines the stems 
of white clover, ragweed, and coneflower, and occurs in the east and in Arizona and 
California in the west. Agromyza webstert ? Malloch produces small stem galls usually 
at the bases of the buds of the pink flowering wistaria in California, and A. schinert 
(Giraud) makes similar galls on poplar in Colorado. 


The asparagus miner, Agromyza simplex Loew * (Fig. 495), is a small 
metallic black fly 2 mm. long. The small white maggots mine the seed 


Fie. 495.—The asparagus miner, Agromyza simplex Loew. Adult flies at the left, greatly 
enlarged. Immature forms at right as follows: a, larva or maggot; b, thoracic spiracles 
and ¢c, anal spiracles of larva; d, side view and e, dorsal view of puparium; f, section of 
asparagus stalk showing injury caused by the maggots, and section removed to show 
natural location of the puparia. (After Chittenden, U.S. Dept. Agr.) 


stalks of cultivated asparagus, particularly near the ground, but the 
mines may extend far up into the branches. Although the mines practi- 
cally cover the entire surface of the stalks, little damage in commercial 
plantings appears to result from their attacks. The stalks are, however, 
occasionally killed. Pupation occurs in the mines and the very dark brown 
puparia are often readily visible through the thin cell walls. This is a 
European fly now found in many parts of the United States, well distrib- 
uted, and often abundant in the asparagus fields of the Sacramento and 
San Joaquin River delta region of California, as recently worked out by 
F, H. Wymore. Cutting and burning the stalks and winter flooding of 
the fields effectively control the insect. 


1 Can. Ent., 50, 1918, p. 316. 

2D. W. Coquillett, Bul. 10, n. s. Div. Ent. U.S. Dept. Agr: 1898, p. 78. 
3K. O. Essig, Inj. and Ben, Ins. Cal., 2d ed. 1915, p. 347. 
‘F. H. Chittenden. Bul. 66, pt. 1, Bur. Ent. U. S. Dept. Agr. 1907. 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed. 1915, p. 346. 
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The dipterous parasite of the cottony cushion scale, Cryptochetum icerye 
(Williston) (C. monophlebi Skuse, Lestophonus),! (Figs. 496-498), was one 
of the natural enemies of Icerya purchast Mask., introduced by F. §. 


Fie. 496.—Larvee of Cryptochetum icerye (Will.). Young above and mature form below. 
(After Smith and Compere.) 


Crawford and Albert Koebele from Australia into California in 1888-9. The 
adults are 1.5 mm. long, the head and thorax metallic dark blue, and the 
abdomen iridescent green. They are rather slow in movement, crawling 
slowly over the cottony cushion 
scale inserting one to several 
minute, oblong, oval, smooth, 
pearly white eggs preferably in 
the half grown hosts. It is 
thought that a single female 
may lay as many as 200 eggs. 
The young larve are curious, 
semitransparent elongated mag- 
gots with black mouth hooks, 
the anterior half of the body 
bare, the posterior half ciliated 
and with two long tail-like 
processes often twice the length 
of the body. The full-grown Fie. 497.—Adult and third antennal joint of 
larvee are quite different. The Cryptochetum icerye (Will.). (After Williston.) , 
body becomes pear-shaped with 

two horn-like trachez and the tail-like processes extended to four or five 
times the length of the body. The color becomes reddish from the contents 
in the alimentary canal. The larve live freely within the body cavity of the 


1¥. Knab, Insecutor Inscit. Menst. 2, 1914, p. 33. 
H.S. Smith, Life History. Mthly. Bul., Cal. State Com. Hort., 5, 1916, p. 384. 
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host feeding on the body fluids and apparently not seriously inconvenienc- 
ing it; upon reaching maturity, however, the host is eventually killed. 
Several larvee may occur in a single scale insect. Pupation occurs within 
the dead body of the host. The puparia are yellow or reddish brown, oval, 
2 mm. long, with two horn-like projections. There are five or six genera- 
tions a year. This parasite is often the most important natural check on 
the cottony cushion scale, but because of its small size and the concealed 
manner of attack, it has not been given due credit for its efficiency. In the 
San Francisco Bay region it persists where the vedalia has long since passed 
away and keeps the scale insect under almost perfect control. Practically 
every lot of the scale sent to the University for examination shows the work 
of the fly and it is with great difficulty that living specimens of this once 


Fia. 498.—Immature stages of the cottony cushion scale, Icerya purchast Mask., showing 
exit holes of the adults of Cryptochetum icerye (Will.). “ 


common and abundant scale insect can be secured for student study. In 
Southern California too this parasite has done much of the work claimed 
for the vedalia. There has been considerable confusion as to the exact 
identity of this fly. In a letter dated March 4, 1922, and addressed to the 
writer, J. M. Aldrich remarks concerning Cryptochetum icerye (Williston), 
which he believes to be the one occurring in California: “ Both Skuse and 
Knab were misled by the figure accompanying Williston’s first deserip- 
tion. Williston had nothing to do with this figure and published afterward 
a corrected figure of the venation in his species. He distinctly stated that 
the wings were ‘short and broad,’ which agrees with his figure published 
later, but not at all with the figure published with his original description. 
So I believe you are justified in continuing to call your species ‘icerye’.” 
The wheat sheath stem maggot, Cerodonta femoralis Meigen, is a minute 
1 Also spelled Cerodontha. 
we Luginbill and T. D. Urbahns, Bul. 432, Prof. Paper, Bur. Ent., U. 8S. Dept. Agr. 


H.L. Seamans, Jour. Agr. Research, 9, 1917, p. 17. 
J. M. Aldrich, Ann. Ent. Soc. Am., 11, 1918, p. 63. 
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black and yellowish fly 2 to 2.5 mm. long. There are two color phases, 
one C. dorsalis Loew, occurring east of the Rockies and a darker western 
form, C. femoralis Meig., which occurs west of these mountains. The minute 
eggs are laid on the leaves of native grasses, oats, timothy, wheat, and so 
forth, and hatch in about a week. The larve mine down the leaves towards 
the stalk, ending in the leaf sheaths at the crown or the first node. From 
here they work up and down the sheath or around the stalk causing it tc 
wither and die. The mines are distinct and almost straight. The first adults 
appear about the middle of May and lay eggs for about a month. There are 
three broodsa year. The western form is reported injurious to wheat in Mon- 
tana, and common and more or less destructive in Idaho, Wyoming, Colo- 
rado, New Mexico, California, Nevada, Oregon, Utah, Washington, and 
British Columbia. Clean culture and burning the stubble give control. 


OCHTHIPHILIDZ. 

These small flies greatly resemble those of the preceding family but are 
pruinose or gray and the larve are predaceous rather than plant feeders. 

Leucopis bella Loew is avery small silvery gray fly with the first abdomi- 
nal segment black except the margins, and black spots on other segments, 
cinereous antennz, whitish wings, and yellow front tarsi. The eggs are 
pure white, oblong-oval and sculptured with longitudinal ridges. The larvee 
are yellowish white and creep by looping. They are to be found in the 
cottony egg masses of many mealybugs and other scales. The puparia 
are brown or blackish-and have two long spiracular tubes. The winter 
is passed in the pupal stage. There are a number of generations a year. 
Among the hosts are cottony cushion scale, citrus mealybug, Baker’s 
mealybug, citrophilus mealybug, Eriogonum mealybug, and the cottony 
cochineal scales in California. The species is also known in Colorado and 
Eastern States. Leucopis bellula Williston is similar to the above but has 
the base of the first abdominal segment brown, spots on the abdomen, 
and only the base of the antenne cinereous. The larve feed on mealybugs, 
cottony cochineal scale, and orthezia in New Mexico, Texas, California, 
Idaho, and Mexico. Leucopis griseola Fallén and L. nigricornis Egger 
are often abundant, the larvee being efficient destroyers of aphis on the 
leaves and stems of plants. The writer found millions of larve of the 
former feeding on the melon aphis on cantaloupes in Southern California 
in July, 1921. So abundant were they that they finally controlled the 
aphis completely. The former occurs in California, Oregon, Washington, 
and Idaho; and the latter in Texas, New Mexico, Arizona, and California. 
Both are European and also occur in the east. Leucopis simplex Loew 
‘is widely distributed throughout the United States and ranges west into 
Washington and Arizona. The larve have been observed feeding on the 
aérial forms of the grape phylloxera and on Chermes sp., in the east. 


Puprpara (Suborder) 
Louse Flies, Tick Flies, Bat Flies, Flat Flies 


These are flies usually with a more or less leathery integument and usually 
with the coxe of the legs widely separated; as a rule they are strongly 


1G. F. Ferris prepared most of the manuscript of this order and furnished three original 
illustrations. 
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flattened or in a few cases strongly compressed in form. The abdomen of 


the female is always largely membranous and consequently capable of © 


great distention, the abdominal segmentation as a result being very ob- 
scure. This is generally true of the males also, except in one family, the 
Nycteribiide, where the male has the abdomen very distinctly segmented 
and differing very greatly from that of the female. The wings may be 


Fig. 499.—The deer tick fly, Lipoptena depressa (Say). Dorsal and ventral aspects. 
(After Ferris.) 


entirely absent, they may show various degrees of reduction, or they may be 
entirely functional. The halteres are sometimes quite small and concealed 
in a pit but are present in all the forms but one. In the common sheep 
tick, Melophagus ovinus (Linn.) (Fig. 500), the halteres are entirely ab- 
sent, but this is perhaps the only fly in which this happens. 

The species are all blood suckers and live as ectoparasites on birds and 
mammals. Two of the families are confined to bats. The life histories of 


~— . ‘ > - » . 
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but few of the species are definitely known but in these, and probably in all, 
the larve are produced one at a time and are retained in the body of the 
female, where they are nourished by special glands, until they are ready to 
pupate. The larve are almost spherical objects and when first extruded 
are white but rapidly turn brown or black as pupation takes place. They 
have no mouth parts and the tracheal system is very peculiar. In the only 
larva of a Streblid that has been described in detail, there are three large 
spiracles; in the larve of the Nycteribitde there are four small spiracles; 
in the Hippoboscide various conditions exist. In the sheep tick there are 
three pairs of small spiracles at the apex of the body. In other forms the 
posterior end of the body is formed into a large, heavily chitinized plate, 
which is probably the much enlarged and fused stigmatic plate, which is 
pierced by numerous minute pete that connect with tracheal branches. 


KEY TO FAMILIES 


1. Head rising ie ees from behind the front coxe and capable of being folded 
back upon the dorsum; thorax greatly flattened and expanded; compound eyes, 
if present, represented ‘at the most by two facets; wings always absent. Found 


Srivpom Oats) (Bat Tick Plies.) i. wise e ene an Nycteribiide p. 623 
Head not apparently rising from behind the front cox; sometimes flattened but 
never with the thorax strongly flattened and expanded A. GPRS ME ied RAI ee Rene Ree 2 


2. Palpi broader than long, projecting leaf-like in front of the head; wings Be dier 
vestigial or fully developed, never with the veins crowded toward the costal 
border. Found only on bats. (Batebbies hid: bata cco cron 2 Streblidz p. 623 

Palpi slender and elongate, more or less sheathing the proboscis; wings vestigial 
in various degrees or fully developed, sometimes caducuous, with the major 
veins crowded toward the costal border. Parasitic on birds and mammals other 
faanibats. Clouse Blies, Flat Hlies.). 6.0.2.0... ee eeie ese aes Hippoboscidz 


HIPPOBOSCID:.' Louse Flies, Flat Flies. 
These are tough, usually flattened flies with the coxe as a rule widely 
separated and with the wings ranging in development from minute tubercles 


| asin the sheep tick, Melophagus ovinus (Linn.) (Fig. 500), to fully functional 


parts. Two species of deer tick flies occur upon deer in California. They 
are distinguished from each other by the fact that one, Lipoptena depressa 
(Say) (Fig. 499), has upon the dorsum of the abdomen two lines, diverging 
from the base in the form of a V, while in the other species, Lipoptena 
subulata (Coq.), these lines are absent. In these two species the wings aré 
present at the time of emergence from the pupa but are broken off when 
a host is found. 

The sheep tick, Melophagus ovinus (Linn.) (Fig. 500), is about 6 mm. 
long and occurs very commonly on sheep. The puparia are glued to the 
wool by the female and are often wrongly thought to be eggs. The adults 
_ emerge from the pupa in from 19 to 24 days. Like the other members of 
the group they are blood suckers, irritate the sheep, and soil the wool 
with their excrement and pupx. The species is cosmopolitan. Dipping 
_ with coal-tar-creosote as recommended for the true lice and scabies kills 
this insect. The species is remarkable for the fact that while vestiges of 


1M. H. Swenk, “N. A. Hippoboscide.” Jour. N. Y. Ent. Soc., 24, p. 126, 1916. 


G. aS Ferris and F. R. Cole, “Contrib. to Knowledge of Hepiostiie, 22 Parasitology, 
14, p. 178, 1922. 


5M. Aldrich, “Notes on Hippoboscide.” Insecutor Inscit. Menstr., 11, p. 75, 1923. 
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Fie. 501.—Ornithoica confluenta (Say). Dorsal and ventral aspects. 
G. F. Ferris.) : 


(Drawing by 


oe 
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the wings, in the form of minute tubercles, are retained, the halteres are 
entirely lacking. It is one of the very few flies, if indeed it be not the only 
one, in which the halteres are absent. A subspecies, M. ovinus montanus 


Fic. 502.—The bat fly, Nycterophila corata Ferris. (Drawing by G. F. Ferris.) 


Ferris and Cole, has been described from mountain sheep on the Alaska- 
Yukon boundary. 


A number of species are already known from our western birds and there are un- 
| -doubtedly many more to be discovered. Probably the most common species in Cali- 


_ fornia is Ornithoica promiscua Ferris and Cole, which occurs on many small birds 
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Fig. 503.—The bat tick fly, Basilia antrozoi (Townsend). Dorsal and ventral aspects. (Draws 
ing by G. F. Ferris.) 
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such as the towhees, jays, junco, and others. This is probably our smallest species 
being but 2.5 mm: long. It is in life of a slightly greenish color. Ornithoica confluenta 
(Say) (Fig. 501) is a common species throughout the country on many passerine birds. 
Stilbometopa impressa (Bigot) is a rather large species known only from the valley 
quail in California. Ornithoponus (=Olfersia) americanus (Leach) is a moderately large 
species with the body about 9 mm. long and of a reddish brown color, which occurs 
commonly on many owls. Certain species of Ornithomyia occur on various birds. 

The pigeon louse fly, Lynchia brunnea Olivier, is dull brown, winged, and 8 mm. in 
length to the tips of the folded wings. It has been reported from many parts of North 
and South America, but was first taken in the west by R. R. McLean at San Diego, 
California, in June, 1925, where he found it killing squabs in a commercial loft.. This 
insect transmits a disease known as pigeon malaria, which is caused by a protozoan, 
Hemoproteus columbe Celli and San Felice. J. M. Aldrich who determined the speci- 
mens believes it to be identical with L. maura Bigot, which causes the same disease 
to pigeons in Europe, Asia, Africa, and other parts of the world. 


STREBLIDZ. Bat Flies. 


This is a very small family of usually very small species which are found only on 
bats. Two species are known to occur in California. One, Nycterophilia coxata Ferris ! 
(Fig. 502), a species about 1.5 mm. long that is strongly compressed like a flea, has 
been described from the California leaf-nosed bat, Macrotus californicus Baird. Another, 
a little flattened species about 1.5 mm. long of the genus Trichobius, has also been taken 
from the same bat. 


NYCTERIBIDZ.? Bat Tick Flies. 

These are very remarkable forms, having the thorax greatly flattened and expar.ded, 
the legs apparently rising from the dorsal surface, and the head apparently rising from 
behind the front coxe. The legs are very long and slender and the insects look almost 
like spiders. Only eight species are known from North and South America together, 
although there are more than fifty from other parts of the world. Three species are 
known to occur in California. They are all from 2-3 mm. long and of a yellowish color. 
One, Basilia antrozoi (Townsend) (Fig. 503), seems to occur quite commonly on the 
Pacific pallid bat, Antrozous pacificus; another, Basilia corynorhini (Ferris), is known 
only from the pale lump-nosed bat, Corynorhinus rafinesquit pallescens Miller; and the 
third, Basilia forcipata Ferris, has been taken from Myotis californicus quercinus Grin- 
nell in California and from other species of bats of the genera Myotis and Nyctinomus 

_in other parts of the United States and Mexico. 


1G. F. Ferris, Ent. News, 27, p. 437, 1916. 
2C. H. T. Townsend, Jour. N. Y. Ent. Soc., 1, p. 79, 1893. 
G. F. Ferris, Ent. News, 27, p. 434, 1916. 


CHAPTER XXVI 
SIPHONAPTERA (APHANIPTERA, SUCTORIA) ? (Order) 
(Siphon, a tube; apterous, wingless) 
Fleas 


The members of this family are minute insects with complex meta- 
morphosis. The adults vary from 0.8-5 mm. in length; are compressed 
laterally; the head small; eyes simple or wanting; the antennz short, 
stout, three-jointed, and fitting into a groove; the maxillary palpi four- 
jointed; mouth parts piercing and sucking; thorax with three distinct seg- 
ments; legs long and powerful and usually for jumping; wings absent or 
represented by rudimentary scales; abdomen ten-segmented, the last 
joint internal; body strongly chitinized and tough, clothed with backward 
pointing hairs and spines and often with a row of short stout spines or 
ctenida on the edge of the gene below the mouth called the genal comb, 
and another on the pronotum known as the pronotal comb, either or both 
of which may be present or absent. The fleas are ectoparasites feeding 
on the blood of mammals and birds, and while some are selective, most are 
not limited to specific hosts. Besides the annoyance and irritation to the 
host, they can be carriers of disease, such as the Bubonic plague which may 
be transmitted from rats and ground squirrels to human beings. The 
small, oval, smooth white eggs are laid on the body or in the nests and 
habitats of the host. They hatch into small white legless worm-like larve 
(Fig. 506), which have a distinct head, biting and chewing mouth parts, 
and thirteen body segments which are somewhat hairy. They live in the 
dust and litter on the ground or in the cracks of floors and feed on organic 
matter, including feces of adult fleas, and do not live on the hosts. When 
full grown they pupate in a thin flat silken cocoon which is usually hidden 
in the debris. Development in warm, moist climates is rapid and continu- 
ous, while it is greatly retarded or made impossible in hot, dry, or cold 
places. A complete life cycle requires from 7-10 weeks in the west. Adults 
usually live from 8-35 days. 


1C. F. Baker, “Rev. of Am. Siphonaptera.” Proc. U. S. Nat. Mus., 27, p. 365, 1904. 
“Two New Siphonaptera.” Invertebrata Pacifica, 1, Pp. 39, 1904. ‘Classification of N. 
A. Siphonaptera.”’ Proc. U. S. Nat. Mus., 29, p. 121 , 1906. 

K. Jordan and N. C. Rothschild, “Rey. of the Non-combed Eyed Siphonaptera.” 
Parasitology, 1, p. 1, 1908. “Contrib. to Knowledge of Am. Siphonaptera. Hctoparasites, 
London, 1, p. 45, 1915. 

ae Se “uh ae “Synopsis of British Siphonaptera.” Entom. Mthly. Mag., 51, 
p. 

A.C. Oudemans, “ Morphologie, Cnioeenic, Phgylogenie, Systematik, etc. der Flche.”’ 
Novitates Zoélogice, 16, pp. 133-158, 1909. 

M. B. Mitzmain, “Syn, and Biblio. of California Siphonaptera.” Ent. News, 19, 
380, 1908. “Some New Facts on -Bionomics of California Rodent Fleas.” Ann. Bn, 
Soc. Am., 3, p. 61, 1910. 

F.C. Bishopp, Fleas. Bul. 248, U.S. Dept. Agr. 1915. ‘Fleas and their Control.’ 
Farmers’ Bul. 897, U. S. Dept. Agr. 1917. 
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Preventive and control measures are summarized as follows: 


1. Eliminate rats and domestic animals to prevent breeding and dissemination of 


eas. 
2. Treat domesticated animals with dry buhach, naphthalene, pyrethrum, or wash 
in solutions of miscible oil or creosote dips. 
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BY iabicm 
Fic. 504.—Front and lateral aspects of the motith parts of a flea. (After Herms.) 


3. Disinfect infested places with calcium cyanide dust, naphthalene, kerosene, creo- 
sote dips, or by fumigation. 

4. Use only waxed, varnished, or painted floors, with movable rugs or carpets and 
go over with oil mop if fleas are present. 


So much has been written concerning these insects that the writer pro- 
poses simply to include a list of the more important western Bpecies together 
with their hosts and distribution. 


KEY TO SUBORDERS ! 


Head not jointed, the anterior portion or frons not overlapping the posterior portion 
RSME CUOELE LOUSY Po caher seve neleve) eich viske seievelossche sa dhaloveje de sd sels «a5 Integricipita p. 626 


Head jointed, the outer portion overlapping the posterior dorsally. All with genal 
and prothoracic combs, in the bat fleas the former replaced by two flaps........ 
Fracticipita p. 626 


|i viens classification is adapted from N. C. Rothschild, A. C. Oudemans, C. F. Baker, 


and J. H. Comstock. 
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Fracticipita (Suborder) 
Broken-headed Fleas i 
KEY TO FAMILIES (Figs. 504, 505) 


Ctenidia or comb of the head consisting only of two broad teeth on each side in front 
of the maxillary palpi, none between the palpi and the antennal groove; apex of 
theimaxilleettruncate .,4)./2)1,(. was ardeniclo eee (Ceratopsyllidz) Ischnopsyllide 


Ctenidia or comb of the head, when present, situated between the maxillary palpi 
and the antennal grooves or extending from the antennal groove to the anterior 
margin of the head; apex of the maxilla pointed................. Leptopsyllidz 


LEPTOPSYLLIDZ (Ctenopsyllide, Trichopsyllide, Hysterichopsyllide). 
The European mouse flea, Neopsylla musculi (Dugés) (Leptopsylla, 
Ctenopsyllus), is a European species which infests mice, rats, and man. 
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Fia. 505.—The dog flea, Ctenocephalus canis (Curtis), showing important anatomical parts. 
(After Herms.) 4 


It has been taken in San Francisco, California. Eyes are absent in this 
species, 4 


IntEeRicriPITa (Suborder) 
The Unbroken-headed Fleas 
KEY TO FAMILIES (Figs. 504, 505) 


1. Abdomen with small sharply pointed spines on apices of tergites; inner surface 
of anterior portion of hind coxe without small spines; but a patch of bristles 
Is sometimes present - =. sce oer Seeman. «ss cemechnen sue cee Ceratophillide p. 628 
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Abdomen without apical spines on the tergites; inner surface of anterior portion of 
hind coxze with one row of small spines, rarely with more than one row...... 


2. Thorax longer than the head, not shorter than the first abdominal tergite........ 
Pulicide 

Thorax shorter than the head, also shorter than the first abdominal tergite. ..... 
Echidnophagide 


ECHIDNOPHAGID  (Hectopsyllide, Sarcopsyllide, Rhynchoprionide, 
Dermatophilide). 

The chigoe, jigger, or burrowing flea, T’unga penetrans (Linn.) (Pulez, 
Sarcopsylla, Dermatophilus), is a small species which is often a serious pest. 
The females burrow into the flesh and usually infest the feet of cats, dogs, 
cattle, sheep, horses, birds, and man. The toes of humans are usually 
infested. The patch of small spines on the inner side of the hind coxe 


Fie. 506.—The larva of a flea. 


is absent. It is a tropical species sometimes introduced into our region but 
is nowhere established. 

The sticktight flea, Hchidnophaga gallinacea (Westwood) (Sarcopsylla, 
Argopsylla), is a small brown species which is attached in colonies about 
the eyes, comb, and wattles of chickens. It also occurs in masses about 
the ears of dogs and cats, and also on rats. This species is known in the 
south and southwestern parts of the United States and is tropical in origin. 
It has been recorded in California by Mitzmain. There is present a patch 
of small spines on the inner side of the hind coxe. 


PULICIDZ. Common Fleas. 

The human flea, Pulez irritans Linn.(Fig. 507), attacks humans, poultry, 
dogs, rats, skunks, and so forth, throughout the world. It is distinguished 
from the cat and dog fleas by the absence of ctenidia on the head and prono- 
tum. é 

The Indian or tropical rat flea, Xenopsylla cheopis (Roths.) (Pulez), 
is a typical rat flea which occasionally attacks other mammals and human 
beings. It is the most important factor in distributing Bubonic plague. 
It occurs in seaport towns of the world. Ctenidia are absent on the head 
and pronotum; the mesosternite is broad with a narrow thickening from 
the coxe upward. 

The dog flea, Ctenocephalus canis (Curtis) (Fig. 505), is a cosmopolitan 
- species infesting dogs, cats, rats, and humans and is a common household 


628 INSECTS OF WESTERN NORTH AMERICA 


pest. Ctenidia are present on the head and pronotum; the first spine of 
the genal ctendia is half as long as the second. 

The cat flea, Ctenocephalus felis (Bouché), is also cosmopolitan on cats, 
dogs, rats, skunks, and man, and is common in houses. Ctenidia are pres- 


Fie. 507.—The human flea, Pulex irritans Linn. Male and female. (After Herms.) 


ent on the head and pronotum; the first spine of the genal ctenidia is 
about half as long as the second. 


CERATOPHILLID (Dolichopsyllide). Rodent Fleas. 


The ground squirrel flea, Ceratophyllus acutus Baker, is a predominant species in- 
festing ground squirrels in California and is able to transmit Bubonic plague. C. aban- 
this Roths. attacks meadow mice and skunks in California and ranges north into 
British Columbia, C. alaskensis Baker occurs on ground squirrels at Point Barrow, 
Alaska. C. arizonensis Baker infests the bush rat in Arizona. C. californicus Baker 
occurs on the field mouse in California. C. ciliatus Baker attacks the chipmunk in 
California. C. dentatus Baker occurs on lynx in Idaho. The rat flea, C. fasciatus 
(Bose), is a cosmopolitan species on rats, mice, weasels, stoat, skunk, pocket gopher, 
and man. It is an agent in carrying Bubonic plague. C. idahoensis Baker infests 
ground squirrel in Idaho. C. ignotus Baker occurs on pocket gopher, skunks, and 
ground squirrels in Colorado, California, Idaho, and British Columbia. C. londoniensis 
Roths. infests rats in California. C. montanus Baker occurs on the gray squirrel 
in Colorado and Arizona. C. multidentatus Fox infests meadow mouse and wood 
rat in California. C. niger Fox occurs in nests of sparrow, domesticated fowls and 
pigeons, and on rats and man in California. C. prorimus Baker occurs on ground 
squirrel in Southern California. C. sexdentatus Baker infests the bush rat in California. 
C. terinus Roths. attacks the ground squirrel in British Columbia. Hoplopsyllus 
anomalus (Baker) (Pulex) infests ground squirrels in Colorado and California, and 
also the Norwegian rat in the latter State. It is able to transmit the Bubonic plague. 
Members of this genus have the antennal club segmented only on the posterior side. 


CHAPTER XXVII 
LEPIDOPTERA (Order) ! 
(Lepis, scale; pteron, wing) 
Butterflies and Moths 


This is a large order of familiar, small to large insects, with complex or 
complete metamorphosis. The adults normally have four well developed 
membranous wings which are entirely or partially covered with overlap- 
ping scales or modified hairs, the mosaic arrangement of which is responsible 
for the varied and beautiful color patterns. They have abortive or suc- 
torial mouth parts, and compound and sometimes simple eyes. The butter- 
flies are diurnal while the moths, with few exceptions, are nocturnal. The 
larve or caterpillars are worm-like with three pairs of true legs and often 
several pairs of prolegs or sucker feet; biting and chewing mouth parts 
and simple eyes. The eggs are laid on or near the food. The larve are 
largely vegetable feeders and attack a wide variety of hosts among which 
are all parts of living plants, including the roots, trunks, limbs, leaves, flow- 
ers, fruit, seeds, and so forth, dried cereals, and animal products. A few 
are predaceous on other insects. Pupation occurs as a naked chrysalis 
on or in the plant or in a cell in the soil, or in a cocoon composed entirely 
of silk or of silk and hairs from the body of the caterpillar. Aside from the 
silk worms and the few predaceous forms, the family is injurious and regu- 
larly causes great losses to agriculture, forestry, and commerce throughout 
the world. There is so much available descriptive literature that only 


1W.H. Edwards, The Butterflies of N. A., Boston and N. Y. 1, 1868; 2, 1884; 3, 1897. 
H. Edwards, “Pacific Coast Lepidoptera.” 1-22, Proc. Cal. Acad. Sci., 1, 1854; 7, 
1876; 2d ser. 1, 1888;4, 1896; also 23-30, San Francisco, Cal., 1877-1880. 
S. H. Scudder, Butterflies of Hastern U. S. and Canada, 1-3, Cambridge, 1889. 
z Cc: a Gillette, ‘Cat. Colorado Lepidoptera.”” Bul. 43, Tech. Ser. 3, Colo. Agr. Exp. 
ta., 1898. 
HG. Dyar, A List of North American Lepidoptera. _ Bul. 52, U. S. Nat. Mus. 1902. 
one) “ Lepidoptera from British Columbia.”’ Proc. U. S. Nat. Mus., 27, p. 779, 
19 


E. M. Anderson, Cat. British Columbia Lepidoptera. Prov. Mus., Victoria, B. C., 
904 


3 Ae Gs Wright, Butterflies of the West Coast. Whitaker & Ray Co., San Francisco, 
al., 1905. 

Chr. Aurivillius and H. Wagner, Lepidoptorum Catalogus, 1, 1911 to 28, 1923 (con- 
tinued), W. Junk, Berlin. 

W. J. Holland, The Moth Book. Doubleday Page and Co., N. Y., 1913. The Butterfly 
Book. Doubleday Page and Co.,\N. Y., 1914. 

Wm. Barnes and J. McDunnough, Check List of Lepidoptera of Boreal America. 
Decatur, Ill., 1917. A 

Wm. T. M. Forbes, ‘The Lepidoptera of New York and Neighboring States.”’ Mem. 
68, Cornell Agr. Exp. Sta., pp. 1-729, 1923. P 

The writer is greatly indebted to Harrison G. Dyar and August Busck for reading and 
* correcting the above manuscript. 
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the most important and interesting western forms are included in this 


paper. 


Fie. 508.—Top: wings of the monarch butterfly, Danaus menippe (Hbn.), showing venation. 
Bottom: head of same showing chief parts; A, antennie; C, compound eye; P, proboscis 
or galea; LP, labial palpus. 


KEY TO SUBORDERS 
4 


Hind wing with the cell emitting not more than six veins; antenne clubbed or di- 
lated;,frenulum absentj.c4 “1 ose oat nly, See ee Rhopalocera 


Hind wings with the cell emitting six or more veins; antennz various, but if clubbed 
or dilated, the frenulum is present.................0--+ eee eee Heterocera p.651 
RaHOoPALOCERA (Suborder) 
Butterflies 
KEY TO FAMILIES , 
(Figs. 508, 531) 


1. Antenne wide apart at base, club usually hooked at tip; eyes with prominent 
fringe of hairs in front; radius of fore wings with five branches all arising from the 
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discal cell and not forked beyond. Small or medium-sized, usually dull butter- 
flies commonly known as skippers because of their erratic flight. (Hesperids, 
SIRT RG gto: eh ice ae Ro eee sre Hesperiide p. 650 
Antennz approximate at base, club never hooked at tip; eyes without fringe of 
hairs in front; radius without five branches, stalked or absent................ 


2. Front pair of legs strikingly modified from other pairs, at least in the males, 
usually folded in front and not used for walking, the tarsal claws of same when 


DEEPCUPME VER ISP it OU TOOUNCE asi. ito se vie lode wats nic tee vldvieves ce neen eecee 3 
Front legs normal or if slightly smaller, the claws are split or toothed.......... 8 
3. Front legs greatly reduced in both sexes, tarsi one-jointed in the male and five- 
jointed in the female and tarsal claws absent on same in both sexes........... 4 
Front legs not greatly reduced, tarsi of females with claws, those of male some- 
MCORP CCL Riera Seles Riche crertle'sticiep-c.ccvc, Hibln'e wba wdivms goad bean 6 


Mote Moa EME WATER CIOREO is 3. 2's de eee eee eek ee eases eee eels 
Discal cell of hind wings open, usually medium sized, sober and brightly colored, 
* common butterflies. (Brush-footed Butterflies.)ii. 00... 06 Nymphalide p. ’639 


5. Front leg of female ending in corrugated knob; subcostal vein in front wing 
forked at base; antennz# without scales above. Large, often brightly colored 
butterflies. (Milkweed Butterflies) (Hupleide, Lymnadide.)...... Danaidz p. 639 

Front tarsi present and abbreviated; some veins at bases of front wings greatly 
swollen. Usually of moderate or small size, and dull of color including the 


Browns and Heaths. They are feeble fliers. (Agapetidw.).......... Satyride 

6. Palpi greatly lengthened, being from one-fourth to one-half as long as the body, 

thickly hairy and stretched out forward..............20eseeeees Libytheide 
Palpi normal and not greatly lengthened ............... 2. cee ee cceeeceeeaees 7 


7. Subcosta of hind wing with a spur or humeral vein at the base. (Erycinida, 
SUOMI OO INIUUD:) one cia's sh ass ieieiee ¥ ed p48 visa eiBa dees wane Rhiodinidze 
Subcosta without spur or humeral vein at the base; first branch of the media 
usually arising at or near apex of discal cell. Usually small coppery or blue 
butterflies. (Blues, Coppers, Hair-Streaks, etc.) (Ruralide.)....Lycenide p. 648 


8. All fame claws bifid; front tibia without pads; hind wings with two well developed 
anal veins. Small to medium sized mostly white and yellow butterflies marked 
Pyvaunblack- (suture and-W hites.) 2.5 6s... ls hey ccc kee ds ween wees Pieride p. 635 

Tarsal claws large, not bifid or toothed; front tibie with pads; hind wing with 
but one anal vein. Medium to large brightly colored and showy butterflies. 
Cowvablowbatls) seas OSSidB.) . © cess larcleg 2+ ene Aisles Oe sdeleiere valeleles Papilionide 


PAPILIONIDZ. Swallowtail Butterflies. 

These are large, brightly colored, beautiful butterflies which frequently 
have the hind wings tailed. The spherical white or colored eggs are laid 
singly on the larval food plant. The caterpillars are large, usually brightly 
colored, and frequently have a pair of retractile orange colored scent horns 
(osmateria) which are enclosed in the segment just behind the head. The 
naked dull colored chrysalis is attached to various objects by the posterior 
end and supported by a girdle:' Hibernation occurs in this stage. Although 

common, the members of this family are seldom serious pests. 
The daunus, Papilio daunus Bdv., is the largest western species, having 
@ wing expanse of 100-140 mm. It is bright yellow with black markings 
_and has two tails on each hind wing. The larve feed on very many kinds 
of rosaceous plants, including Oregon ash, western choke cherry, plums, 


he eli ian la 


632 INSECTS OF WESTERN NORTH AMERICA ~ 


Biron ts é pants 


Fig. 509.—Eggs and caterpillar of the pipevine swallowtail, Papilio philenor Linn. 


a 


Fig. 510.—The western swallowtail, Papilio rutulus Bdv. 


en 
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and so forth. The species chiefly inhabits the Great Basin region between 
the Rocky and Sierra Nevada Mountains, extending from Mexico north- 
ward into Canada and along the high mountains westward into California, 
Nevada, Oregon, Washington, and British Columbia. 

The eurymedon, Papilio eurymedon Bdv., has a wing expanse of 90 to 
100 mm., the ground color, pale yellow or whitish with black markings, 
and the tails usually twisted. The adults visit many kinds of flowers and 
the caterpillars feed on coffee berry, and on mahala mats and other species 


Fig. 511.—Young and mature larvee of the western parsley caterpillar, Papilio zelicaon Lucas. 


of Ceanothus. It is chiefly a high mountain species occurring in all the 
Western States. 
The pipevine swallowtail, Papilio philenor Linn. (Lertias) (Fig. 509), has 


a wing expanse of 95-105 mm., is beautiful glossy blue-green with pale 


spots on the dorsum, yellow and orange spots on the venter of the hind 
wings, and white spots near the under margins of the front wings. The 
eggs are bright orange and the larve are very dark brown with four row 


_. of orange spots and numerous soft hornlike projections over the body. 


The caterpillars feeds on the wild dutchman’s pipe or pipevine which grows 
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abundantly along the Sacramento River and elsewhere in California. 
It occurs in Arizona and eastward to the Atlantic. 

The western swallowtail, Papilio rutulus Bdv. (Fig. 510), has a wing ex- 
panse of 80-100 mm., and is yellow with black markings. It is the com- 
monest western swallcwtail and is the representative in the west of its 
eastern congener, the common tiger swallowtail, P. glawcus Linn. The 
caterpillars are pale green, the head brown with purplish tints, the body tu- 
bercles orange with a buff triangular patch and a green line passing through 
each. The chrysalids vary from pale green to gray and brown with darker 
markings. The larve feed naturally on alder and willow, but are not 
uncommonly taken in the orchards on apricot, apple, avocado, cherry, 


Pit i ey a oe oe 
Fria. 512.—The western parsley caterpillar, Papilio zelicaon Lucas. Larva transforming to 


pupa and pupa or chrysalis showing cast off larval skin and points of attachment. Pupa 
at left. : 


and prune. Rubus spp., wild cherry, wild plum, and sycamore are also 
hosts. The species ranges throughout the west. 

The western parsley caterpillar, Papilio zelicaon Lucas (P. zolicaon Bdv., 
P. californica Men., P. coloro Wright) 1 (Figs. 511-513), has a wing expanse 
of 80 mm. It is yellow or orange and black, variable, but usually marked 
as illustrated. The spherical bluish white eggs are about 1 mm. in diameter 
and laid singly on the host plants. The very young caterpillars are almost 
wholly black with a yellow blotch near the middle dorsum and many dor- 
sal and lateral orange spots at the bases of the spines. The mature cater- 
pillars are beautiful objects, being bright yellowish green with alternate 
continuous and broken black bands around the body, orange spots in the 
broken bands, and an orange scent horn. The chrysalids vary from pale 

1 Also known as the California’ parsley caterpillar or California orange dog. E. O. 


Essig, Inj. and Ben. Ins. Cal., 2d ed., p. 454, 1915. 
J. R. Horton, Mthly. Bul., Cal. State Dept. Agr. 11, p. 377, 1922. 
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green to buff, gray, or pale brown. The caterpillars normally feed on 
members of the parsley family including wild anise, wild carrot, wild parsley, 
water hemlock, dog fennel, and so forth, and frequently occur in the garden 
on carrots, celery, parsley, and parsnips. In some sections of California 
the larve also feed on the foliage and young fruit of orange trees, but are 


Spaced ss Shees ue ie aco 


Fig. 513.—Adult of the western parsley caterpillar, Papilio zelicaon Lucas. 


never sufficiently abundant to be serious. This butterfly occurs through- 
out the entire western region and is most common in the lower levels. 


PIERIDA. Sulfurs and Whites. 

The pine butterfly, Neophasia menapia Felder, has a wing expanse of 
45-55 mm., the wings are pure white above, the costal margins and tips 
of the fore wings marked black, the hind wings with or without a narrow, 
black sub-apical band, the veins black, and pinkish spots around the mar- 
gins. The females have much more black than the males. The eggs are 
flask-shaped, ribbed, scalloped at the narrow top, bright emerald green, 
_and about twice as long as thick. They are laid in single rows on the pine 
needles during July, August, and September, and do not hatch until the 
following spring. The caterpillars are 25 mm. long when mature, dark 
green with a narrow subdorsal and a wide lateral white stripe. They are 
gregarious and often occur in great numbers. Pupation occurs in June, 
July, and August. The chrysalis is 15-18 mm. long, green when attached 
to the needles, and blackish brown when on the bark. The adults ap- 
pear in July, August, and September, oviposit, and die. This butterfly 
is often present in countless numbers in the coniferous forests in the higher 
mountains of California, Nevada, Utah, Colorado, Oregon, Washington, 
Idaho, and British Columbia, and often completely defoliates great areas 
of yellow pine and Douglas fir. It also feeds on Jeffrey and other pines. 
_Neophasia terlooti Behr is similar to the preceding species, but with heavier 
black markings in the male, and the female more black than white. Ac- 
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cording to Dr. H. H. Behr,! the larve are gregarious in tight sac-like webs 
and feed on Arbutus sp., in the mountains of Arizona and Mexico. 

The cabbage butterfly, Pieris rape (Linn.)? (Fig. 514), has a wing expanse 
of 30-50 mm., is white with the tips of the fore wings black, the female 
with two, and the male with one black spot, and the hind wings of both 
sexes with a single black spot on the outer front margin. The under sur- 
face of the wings is suffused with yellow. The adults appear early in the 
spring and continue throughout the entire year in the southern areas, 
but disappear with the beginning of winter in the north. The tiny, pale 
yellow ribbed eggs are pointed apically with a rather wide base and are 
laid singly on the numerous host plants. They hatch in about a week. 
The caterpillars are of a uniform velvety green and measure about 25 mm. 
when full grown. Full development requires from one to two weeks and 
pupation occurs in a pale chrysalis which is attached to the leaves or stems 
of the hosts or on objects near by, the duration being about the same as 
that of the larva. The last generation of pupz hold over as the winter 
stage. The complete life cycle requires from three to six weeks. Breeding 
is continuous throughout the summer and fall and there are at least three 
overlapping broods annually. This insect is a very serious pest to cabbage, 
but also feeds on brussels sprouts, cauliflower, horseradish, kale, mignonette, 
mustard, nasturtium, radish, rape, sweet alyssum, turnip, and other wild 
and cultivated cruciferous plants. It was introduced from Europe into Que- 
bec, Canada, in 1858, and has since spread to all parts of North America, 
having reached California in about 1883. Artificial control consists in the 
application of a spray composed of 2 pounds of powdered arsenate of lead, 
and 2 pounds of fishoil soap (or 4% pound of casein spreader), to 50 gallons 
of water; or by dusting with 1 pound of powdered arsenate of lead mixed 
thoroughly with 5 pounds of powdered hydrated lime. 


The western white, Pieris occidentalis Reak., very much resembles the preceding 
species, but has the dark markings on the front wings scattered over much of the api- 
cal halves and no spots on the dorsum of the hind wings. It is common throughout 
the west. The larve feed on Cleome sp., and other wild cruciferous plants. The south- 
ern cabbage butterfly, Pieris protodice Bdv. and Lec., is similar to the preceding one, 
but the female is often quite dark with almost as much dark as white on the upper 
surfaces of the wings. The larve feed on cruciferous plants. This southern species 
ranges west into New Mexico, Arizona, Colorado, and California. It is only rarely 
abundant. It has been gradually replaced throughout the country by the introduced 
Pieris rape (Linn.). The California white, Pieris sisymbri Bdv., is similar to the former 
with the veins of the fore wings black. The veins on the undersides of the hind wings are: 
widely bordered with gray, interrupted and arranged like arrow points directed towards 
the margins. The larve are green, banded black, and feed on rock cress and other 
cruciferous plants in Colorado, New Mexico, Arizona, Nevada, and California. The 
mustard butterfly, Pierts napi (Linn.), is a small, variable species with the wing veins 
commonly bordered with brown or dusky scales. It is a European species which now 
ranges throughout northern North America and as far west as California and Alaska. 
The larval habits are similar to those of the preceding species. 

The western orange tip, Anthocharis sara Bdv. (Euchloe), has a wing expanse of 30- 
45 mm. The color is white or yellowish with the fore wings marked by black apical 
spots and oblique lines separated by a broad bright red or orange band. The dorsum 
of the hind wings has a marginal row of dusky spots while the under surface is thickly 
covered with small brownish or dusky markings. The adults begin to appear in April 
and May and continue in evidence until autumn. The larve feed on cruciferous plants. 


1H. Skinner, Hnt. News, 11, p. 535, 1900. 
2F. H. Chittenden, Farmers’ Bul. 766, U. S. Dept. Agr. 1916. 
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The species occurs everywhere west of the Rocky Mountains. The flying pansy or 
California dog-face, Zerene eurydice Bdy., has a wing expanse of 25-50 mm. and is 
sulfur yellow with a dark spot near the middle of each fore wing, and two white spots 
on the underside of each hind wing. The fore wings of the male are iridescent old rose 


Fig. 514.—The cabbage butterfly, Pieris rape Linn. Female. 


and dark purple, and very beautiful. The larve feed on Amorpha californica Nutt. 
The species is common in Arizona, California, and Oregon. 


The alfalfa caterpillar, Hurymus eurytheme (Bdv.) (Colias)! (Figs. 515, 
516), has a wing expanse of 40-60 mm. and is usually brilliant sulfur or 


Fig. 515.—Larve of the alfalfa caterpillar, Hurymus eurytheme (Bdv.) 


orange yellow with the apices of all wings bordered with wide black bands, 
those of the fore wings often enclosing yellow spots. The fore wings also 


1V. L. Wildermuth, The Alfalfa Caterpillar, Bul. 124, Bur. Ent. U. S. Dept. Agr. 1914. 
Farmers Bul. 1094, U. S. Dept. Agr. 1920. 
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have a single dark median spot in each and the hind wings have a small and _ 


larger pale.spot beneath, which appear orange above. Old specimens often 


appear cream-colored and there is a large range of variations in colors and — 


markings. This is one of the commonest butterflies in the west and is 


known from the Rocky Mountains to the Pacific. In the alfalfa-growing ~ 


districts it often swarms over the fields during the summer months. The 
minute white or brownish eggs are ribbed and cross-lined, and are laid on 
the host plants. The caterpillars are smooth, bright green with a yellow 


stripe on each side, and average about 25 mm. when mature. The chrys- 


Fia. 516.—Adult butterflies of the alfalfa caterpillar, Hurymus eurytheme (Bdv.) 


alis is pale green, 20 mm. long, and are suspended on the stalks or nearby 


objects. Breeding continues rapidly throughout the year in the southern 
regions, there being six or more broods, while in the more northern limits 
there are but two broods. Hibernation occurs in all stages in the south and 
as pupe in the north. The preferred and most injured host is the alfalfa 
on which great losses are incurred every year by the attacks of this cater- 
pillar. Clovers, melilotus, lotus, locoweeds, beans, peas, vetch, and other 
legumes are also infested. Artificial control consists in cutting the alfalfa 
as soon as the caterpillars appear in the spring to starve the first brood, 
thus reducing the numbers of the next generation; successive cutting when 
the alfalfa blooms; frequent irrigations to stimulate rapid growth; disking 


in the fall to kill hibernating pupe; pasturing where possible; and the elimi- 
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nation of volunteer plants outside the fields, which may serve as breeding 


| places. Community action is necessary to secure satisfactory results. 


| DANAIDZ (Lymnadide). Milkweed Butterflies. 


The monarch butterfly, Danaus menippe (Hibner) [Anosia plexippus 


) (Linn.), A. archippus (Fabr.)] + (Fig. 508), has a wing expanse of 90-100 
/ mm., beautiful orange-brown wings bordered and tipped with black, with 
/ black veins and numerous white spots in the black areas of the wings and 
} on the black body. The adults are very common throughout the entire 
| summer and in the southern parts of our regions hibernate in great numbers 
/ in thick hedges, appearing on every warm sunny day. They are migratory 


in habits and their great numbers in many parts of Southern California 
during the winters are probably the result of a southern migration from the 
north Pacific States. The eggs are conical-ovate, about 1.2 mm. high, and 
half as broad, with 22 vertical ribs, and are pale amber-green. They are 
laid singly on the leaves and stems of the various species of milkweeds, 
upon which the larve feed. The mature caterpillars are about 45 mm. 
long, yellowish green marked with numerous narrow, entire, and short 
cross bands of black. The legs are also black. On the dorsum of the second 
and seventh abdominal segments is a pair of long, black whiplash fila- 
ments which twitch excitedly when the insect is disturbed. The larve 


usually occur singly, although many may be found on a single plant. The 


chrysalis is jade green, suspended by a black stalk, with a black and gold 


| line half around the largest portion, highly ornamented with spots of bur- 
| nished gold, and is a most beautiful object. The form is robust and the 
| length 27 mm. It is suspended by the tail. The life history requires 
about thirty days and there are several broods a year. The species is 
_ tropical in origin and extends its summer northward migrations through- 
| out the United States and into Canada. In the west it ranges north into 
| British Columbia. 


_NYMPHALIDZA. Brush-footed Butterflies. 


- The gulf fritillary or passion vine butterfly, Dione vanille (Linn.) (Agrau- 
lis), has a wing expanse of 60-80 mm. and is of a uniform bright orange- 


brown above, with black borders, spots, and vein margins, and three small 


silvery spots enclosed in black near the front middle of each fore wing. The 


-under-surface of the fore wings is orange-red and brown with median and 
| marginal silver spots, while the hind wings are entirely brown with very 
| many large, elongated silvery spots. The eggs are yellow, truncate at the 


base, rounded at the top, longitudinally ribbed with a few cross lines, and 
1.35 mm. high. The mature caterpillars are 37 mm. long and have black 
head and orange body, the latter with black or gray longitudinal stripes and 
black spines. The chrysalids-are 30 mm. long, green, buff or black, mottled 
with pale or dark shades. The'caterpillars feed often in large colonies on the 
passion vine and there are two broods annually. The butterfly is tropical 
and ranges through Mexico northward into the Gulf States, and into New 


* Mexico, Colorado, Arizona, and California in the west. The limits of dis- 
tribution conform to those of the host plants. 


-1,'Wm. Barnes and F. H. Benjamin, Can. Ent., 56, p. 16, 1924. 
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The coronis, Argynnis coronis Behr, hasa wing expanse of 45 to 70 mm.; the wings 
are yellowish brown above with distinct dark markings. The undersides of the fore 
wings are buff with an orange basal area with dark zigzag lines and spots and silver 
apical spots, while the hind wings are bluff entirely covered with large silver spots and 
with a characteristic golden submarginal band always present just inside the outer 
series of silver spots. The larve feed on wild and cultivated violets. The species is 
very common from Southern California into British Columbia and eastward into Utah. 


The checker spot or chalcedon, Huphydryas chalcedona (Dbldy. and Hew.) 
[Lemonias chalcedon. (Dbldy. and Hew.), Melitea] (Figs. 517-519), has a 
wing expanse of 45 to 65 mm. The upper surfaces of the wings and body 
are black, the former covered with many small yellow spots. The costal 


Fia. 517.—Caterpillars of the checker spot or chaleedon, Huphydryas chalcedona (Dbldy. 
; and Hew.). 


margin is reddish and there are a few small reddish spots interspersed with 
the yellow, and a row of similar spots near the apical margins of the fore 
wings. The antenne and under surface of the body and wings are reddish 
brown, the fore wings faintly, and the hind wings brightly marked with rows 
of continuous yellow spots bordered with black lines. The mature cater- 
pillars are 30-40 mm., long, bluish black with small orange markings, and 
numerous large black compound spines. They feed on aster, buddlea, 
chrysanthemum, Shasta daisy, figwort, wild gooseberry, hedge nettle, 
Kenilworth ivy, monkey flower, sticky monkey flower, Indian paint brushes, 
pentstemons, wild rose, veronica, and many other plants. There are at 
least two broods; the small, half-grown larve of the last fall brood hibernate . 
in small webs. The webbing habit is also common to the young summer 
caterpillars when feeding. This species is often present in great numbers 
and is a garden pest in many localities. The chrysalids are pale fawn with 
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Fie. 518.—Chrysalids of the checker spot or chaleedon, Euphydryas chalcedona 
(Dbldy. and Hew.). 


ihe 519. -—The checker spot or Pe butterfly, Huphydryas chalcedona 
(Dbldy. and Hew.). 
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black markings. The butterfly ranges from Mexico north throughout the 
Rocky Mountain and Pacific States. One part of 40 per cent nicotine 
sulfate to 600 parts of water affords excellent control and is much more ~ 
satisfactory than arsenical sprays or dusts. . 
The satyr or hop butterfly, Polygonia satyrus (Edwards) (Grapta), has a 
wing expanse of 45 to 50 mm., the margins of the wings are ragged in 
appearance, the upper surface is reddish, orange, or amber-brown with 
distinct dark spots and an apical border on the fore pair. The undersides 
are marbled various shades of brown with the silver mark in the form of a 
letter “C” or “G.” The caterpillars are blackish, covered with coarse — 


a aS 


Fia. 520.—The California tortoise shell, Aglais\californica (Bdv). Chrysalids and adult. 


spines, and pale on the dorsum. They normally feed on nettles, but occa- 
sionally do serious damage in hop fields, and also attack currant, rhodo- 
dendron, and other plants. The range includes the States west of the - 
Rocky Mountains and north into British Columbia. 


The California tortoise shell, Aglais californica (Bdv.) (Vanessa) (Fig. 520), has a 
wing expanse of 50-65 mm., is brown and deep orange above, distinctly marked with 
black spots and border, the hind wings with a single large basal black spot and a sub- 
marginal row of purple spots. The ventral surface is marbled fawn and various shades — 
of brown with narrow irregular submarginal purple line on both pairs of wings. The — 
mature caterpillars are 25-35 mm. long, black, with fine branched spines on each seg- 
ment, the middle row of spines bright yellow. There are bluish tubercles at the bases 
of the median row of spines, between which are numerous yellowish dots arranged as a 
yellow dorsal line. The larve feed on various species of the wild lilac, Ceanothus spp., 
and often appear in countless numbers, when alfalfa, manzanita, and other shrubs and 


rte ai ia i 
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fruit trees may he attacked. The range includes the entire west from the Rocky Moun- 
tains to the Pacific Ocean, but the butterfly is most abundant along the coast from 
California into British Columbia. The nettle tortoise shell, Aglais milberti (Godt.) 
(Vanessa), has a wing expanse of 45 mm. and has the tips of the fore wings truncate, 
all wings dull brown above with a wide submarginal orange band the full width of 
both pairs. The caterpillars are black and armed with forked spines. The larve 
are at first, gregarious, webbing the tops of the nettles on which they feed. The pupe 
are golden, the foreparts tinged with green. This species occurs throughout the entire 
country and is common in the west. : : 


The mourning cloak or Camberwell beauty, Aglais antiopa (Linn.) (Hu- 
vanessa) (Fig. 521), is one of the commonest and best known butterflies. 


Fie. 521.—The mourning cloak, Aglais antiopa (Linn.). Caterpillar and adult. 

It has a wing expanse of 55-70 mm., and is of a uniform brownish black, 
the wing tips bordered with a wide yellow stripe inside of which is a row 
of blue or purple spots. ‘There are two yellow costal spots near the tips of 
the fore wings. The eggs are subcylindrical, ribbed, rounded above, orange- 
brown, and laid in large masses on the limbs and twigs. The larve, often 
known as the spiny elm caterpillars, are purplish black with a row of orange- 
brown spots on the dorsum, orange-brown prolegs, and the body clothed 
with short pale hairs and long forked spines. The chrysalids are brown with 
gray or purple bloom and 22-25 mm. long. The adults appear throughout 
the year in California, hibernating in the winter and appearing on sunny 
‘days. The caterpillars feed on willows, elms, and poplars. The species 


‘occurs throughout the entire country. 
5 y 
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The red admiral, Vanessa! atalanta (Linn.) (Pyrameis) (Fig. 522), has 
a wing expanse of 50-58 mm.; the upper surface of the wings and body is vel- 
vety dark brown or black and characterized by a conspicuous red or orange 
oblique stripe across the middle of each fore wing and a wide border of the 
same color along the outer margin of the hind wing. There is a row of white 
spots along the margins of both pairs of wings, and white and dark spots 
variously placed on the upper surface. The ventral surface is marbled and 


Fia. 522.—The red admiral, Vanessa atalanta (Linn.). 


marked with many hues of gray, blue, purple, and black, and with a row of 
five eye spots on each hind wing. The mature caterpillars are 38 mm. long, 
purplish brown or black, covered with minute whitish specks and a con- 
tinuous row of yellow spots on each side, and with black or whitish branch- 
ing spines. They are more or less gregarious and construct nests of web 
in which they feed. The chrysalids are pale or dark brown with golden 
dorsal tubercles, and partially covered with a grayish bloom. The species 
is cosmopolitan and ranges throughout the country. The caterpillars 
feed on hops, nettles, false nettle, and pellitory. 


1. O. Essig, ‘‘The Genus Vanessa in California.” P.C. Jour. 7” 
p. 98, 1916. : 1 our. Ent. and Zodl., 8, 
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The painted lady or thistle butterfly, 
Vanessa cardui (Linn.) (Pyrameis) (Fig. 
523), is claimed to be the most widely dis- 
tributed butterfly in the world and is 
found in all temperate regions and in 
some tropical areas. It.occurs through- 
out North America and is by far the 
most abundant species in the west. In 
Southern California it often appears in 
great migratory flights, such migrations 
having been noted in 1895, 1902, 1913, 
1914, and 1924. The adults havea wing 
expanse of 45-65 mm., the upper surface 
is brown and black, the basal portions of 
the wings brown, the middle red, and the 
tips of the fore wings black with white 
spots, and orange, brown in the hind 
wings with black and three blue spots. 
_ The under sides are marbled gray, buff, 
and white, the fore wings red near the 
middle and the hind wings with a row of 
four distinct and one obscure eye spot in 
each. The minute, somewhat cylindrical 
eggs are ribbed and yellow. The full 
grown caterpillars are 35-40 mm. long, 
dull brown or black, shiny, with a pale 
yellow stripe on each side. The chrysalids 
are iridescent brown or appear as if 
dipped in molten gold. The adults appear 
in the spring and continue in evidence 
until winter. The caterpillars ordinarily 
feed on thistles, malva, amsinckia, bur- 
dock, lupine, nettle, marshmallow, and 
weeds, but when abundant also attack the 


globe artichoke, beans, sunflower, and. 


prune. There appear to be at least two 
broods a year. 

The painted beauty or Hunter’s 
butterfly, Vanessa virginiensis Drury 
[Pyrameis huntera (Fabr.)] (Fig. 524), is 
much like the preceding one, but with 
less red on the dorsum and with but two 
large eye spots on the under sides of the 
hind wings. The caterpillars are alter- 
nately banded dark purplish, yellowish, 
and green, with a short row of silvery 
white spots on each side of the back. 
They web and feed on thistles, hollyhock, 
. mallow, malva, cudweed, everlasting, blue 
weed, forget-me-not, senecio, sunflower, 


Fic. 523.—The painted lady or thistle 
butterfly, Vanessa cardui (Linn.). 
Caterpillars, chrysalids, and adults. 
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Fia. 624.—The painted beauty or Hunter’s butterfly, Vanessa virginiensts Drury. 
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and weeds. The species ranges throughout North America and is more 
or less common in the west. 

The west coast lady or malva butterfly, Vanessa carye (Hiibner) (Fig. 
525), is similar to the two preceding species, but has the tips of the fore 
wings truncate instead of rounded, is usually somewhat smaller, and has a 
row of five very obscure eye spots on the undersides of the hind wings. The 
eggs are somewhat cylindrical, rounded above, ribbed, and pale yellowish 
green. The mature caterpillars are a mixture of black and yellow, either 
color predominating in different individuals. They feed on and web the 
leaves of hollyhock, malva, privet, lavender, and mallow. The chrysalids 
are pale gray to brown with two large and two small silvery spots on the 
middle of the dorsum. The species ranges from the Rocky Mountains to 
the Pacific Ocean and north into British Columbia. 

The buckeye, Junonia cenia Hbn. (Fig. 526), has a wing expanse of 40-55 
mm., the color is a uniform brown above, the fore wings with two short 
transverse orange spots, an oblique buff 
line near the middle which embraces a 
very large eye spot, and a small white 
area near the tip just in front of a 
small blue eye spot; the hind wings 
each have one very large and one 
small eye spot. The under surface is 
brown and reddish with the orange 
spots and the large eye spots of the 
fore wings showing through. The eggs 
are shining pale green and spherical 
with the base flattened. The cater- Fic. 526.—The buckeye, Junonia cenia 
pillars are velvety black’ with bluish Hbn. (After Woodworth.) 
black tubercles and orange on the seg- 
ments 5-7. They commonly feed on plantain, but have also been taken 
on foxglove and snapdragon. The chrysalids are black dotted with minute 
white specks and large white patches. This species ranges throughout 
the United States and is common in the west. 

Lorquin’s admiral, Basilarchia lorquini (Bdv.) (Figs. 527, 528), has a 
wing expanse of 55-60 mm., the dorsum is black, the fore wings tipped with 
orange-brown at the base of which color are three small white spots; a 
row of large white spots extends through the middle of both pairs of wings 
and a small short white line is isolated near the tip of the cell of the front 
wing. The under surface is orange-brown with many white markings. 
The eggs are pale green, spherical with flat base, 0.9 mm. in diameter, 
and the surface reticulated. The mature caterpillars are 25 mm. long, 


_ dull olive or purplish brown, with large patches of white or yellow on the 


dorsum and sides. A pair of coarse branched spines arises from the second 


_ thoracic segment, a large hump occurs on the second abdominal seg- 


ment, and a smaller hump on the two segments next to the last. They feed 
singly on willows, poplars, choke cherry, and are commonly taken in 
orchards of apple and prune trees. The chrysalids are 20 mm. long, 
gray or brown, mottled with white, and with a large axe-like hump 


4 on the middle dorsum. There are two broods, the winter being passed 


in the second larval stage in hibernacule constructed of web and leaves. 
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The species occurs in California, Nevada, Oregon, Washington, and British 
Columbia. 

The California sister, Heterochroa bredowi Hbn. (Adelpha californica 
Butler, Limenitis), is a large butterfly with a wing expanse of 75-85 mm. 
The upper surface is rich velvety brown, the fore wings with two orange 
and one black band in the cell, a large conspicuous orange spot near the 
tip, and a wide white oblique band extending nearly to the anal margin of 
the hind wings. The underside is a most beautiful mixture of metallic 
pale orange, brown, white, and pearl gray or pale blue. The spherical, 
ribbed eggs are pale green. The larvee are pale brown with a pinkish tinge 
or olive green, the spines black and yellowish, and the body densely clothed 
with small yellow tubercles. The pupe are brown with the flattened 


Fia. 527.—Lorquin’s admiral, Basilarchia lorquini (Bdv.). Young caterpillar on prune leaf. 
It greatly resembles a bird dropping. 


process on the dorsum as in the preceding species. The species occurs in 


Mexico, Arizona, California, and Nevada, and the caterpillars feed on the 


leaves of various live oaks. 


LYCANIDA.' Lycznids, Blues, Coppers, Hair-Streaks, Gossamer- 
winged Butterflies. 

The great purple hair-streak, Atlides halesus (Cramer) (Thecla), has a 
wing expanse of 30-38 mm., is a beautiful iridescent purple, blue or green 
above, the tips of the wings bordered black and with two large dark spots 
in the fore pair. Each hind wing has two tails, a very thin one and a wide 
one which is always twisted. The underside of the thorax is black spotted 
white, the abdomen orange, and the wings brown, spotted with metallic 


ag W. P. Comstock, “California Species of Lycwnide.”” Jour. N. Y. Ent. Soc., 22, p. 
, 1914, 


: 


: 
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green, red, and blue. The larve feed on mistletoe. This is a tropical 
‘species ranging from Central America through Mexico into the middle 
of the United States. In the west it extends north into Colorado, Utah, 
Nevada, and the northern limits of California. 

The bean lycenid, Strymon melinus (Hbn.) (Uranotes) (Fig. 529), is 
the only common injurious member of the family. The adults have a wing 
expanse of 25-30 mm. The upper surface is a uniform mouse gray. Each 
hind wing terminates in a very short and a quite long, slender tail and has 
a submarginal row of small blue spots, and a large red spot near the margin 
which partially encloses a black spot. The under surface is pale gray with 
an indistinct oblique row of orange and blue spots on the front wings and a 
more distinct row on the hind wings, which also have the two red spots. 


ta So ie. es ie oad 


Fig. 528.—Lorquin’s admiral, Basilarchia lorquini (Bdv.). Chrysalid and adults. 


The velvety, pale green, slug-like caterpillars normally feed on native 
legumes such as locoweeds, tick trefoil, lupines, bush clover, and so forth, 
and also eat small holes in the green fruit of apples, green developing pods 
of common and lima beans, and in cotton squares, and the foliage of 
hawthorn, hog peanut, hound’s tongue, hops, peas, pine, and St. John’s 
wort. The species is, however, seldom sufficiently abundant to be a real 
pest. The distribution includes most of the United States, the species 
being quite abundant throughout the western region. There are at least 
two broods. ¢. 


The arota, Tharsalea arota (Bdv.) (Chrysophanus), has a wing expanse of 30-33 
mm., is wholly dull brown above in the male, and with bright yellow markings on both 
pairs of wings in the female; the undersides of the fore wings are gray in the male, and 
yellow, orange, or reddish in the female, with the outer margin lavender; the hind 
’ wings purplish gray with black spots and white margins. The adults visit the flowers 

_ of Ceanothus and the larve feed on wild gooseberry and huckleberry. The species 
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ranges throughout California and is perhaps most abundant in the higher mountains. 
T. virginiensis (Edw.) is almost identical in coloration and is a mountain species oc- | 
curring in California, Nevada, Oregon, and Colorado. ; ues 

The knotweed butterfly, Heodes helloides (Bdv.) (Hpidemia, Chrysophanus), is slightly 
smaller than the preceding one; the upper surface of the male is purplish, the hind 
wings with a reddish submarginal band, dark outer border, and black spots; in the 
female the purple is replaced by an orange or reddish color. The underside is paler. 
The larve are common on knotweed, and evening primrose (Gayophytum). The species 
is common throughout the entire west. 

The eyed blue, Glaucopsyche xerces (Bdv.) (Lycena antiacis Bdv.), has'a wing ex- 
panse of 33 mm._ It is the most common, clear blue butterfly, appearing in the spring 
in California. The eggs are echinoid in form, pale green with white network. The 
larve are pale green with a median dark green dorsal line and yellow lateral line. They 
feed on deerweed, lupines, locoweed, and other legumes. Plebetws acmon (Dbldy. & Hew.) 
(Rusticus, Lycena) is a small blue species with an orange border on the hind wings. 
Jt is quite common throughout the Rocky Mountain and Pacific States, being known 


Fig. 529.—The bean lycenid, Strymon melinus (Hbn.). Adults, pupa and work of larve 
on beans. 


in New Mexico, Colorado, Arizona, California, Washington, and Montana. The larve 
feed on deer weed, wild buckwheat, and locoweed. Phedrotes piasus (Bdv.) (Lyca@na) 
is one of the earliest appearing small blues which ranges throughout the west from 
Mexico into Alaska. The adults visit many kinds of flowers and the small pale green 
slug-like caterpillars feed on lupines and the flowers of the California buckeye. 


HESPERIIDZ.! Skippers. 

The northern dusky wing, Cocceius pylades (Scudd.) (Thorybes, Euda- 
mus), has a wing expanse of 35-40 mm., and is of a uniform yellowish brown 
color above sprinkled with white spots, and paler beneath. The larve are 
dark green with the large head and shield black, and with three dull purplish 
stripes. When mature they average 28 mm. in length. They feed on 
clover, bush clover, and tick trefoil. The species ranges from South 
America north into the United States and Canada. The western range 
embraces all the States and extends into British Columbia. ; 


1H. G. Dyar, “A Rev. of the Hesperiide of the U.S.” Jour. N. Y. Ent. Soc., 13, p. 
111, 1905. (Keys.) 
ue Eo Skinner, “Studies in the Genus Thanaos.” Trans. Am. Ent. Soc., 40, p. 195, 
14, ; 
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vik he skipper, ve tessellata Scudd., has a wing expanse of 20-28 mm. and 

is ane rown covered with many white spots. The eggs are nearly globular, pale green, 

and laid on the leaf buds of malva, upon which the larve feed. This species occurs 

ea the United States and is very common in California, Oregon, Washington, 
aho 

The woodland skipper, Ochlodes sylvanoides (Bdv.) (Anthomaster, Pamphila, Erynnis), 
is a small, spotted, dark brown and orange species with a wing expanse of 30-35 mm. 
The caterpillars feed on grasses. They were taken in destructive numbers on the golf 
courses of Southern California in 1922. The species occurs in California, Oregon, 
Washington, Nevada, and eastward into Colorado. 

The field skipper, Atalopedes campestris (Bdv.) (Hylephila, Pamphila, Erynnis), 
is a small orange and brown species having a wing expanse of 25-35 mm., the orange 
of the fore wing enclosing a large oval dark spot; the undersides of both pairs of wings 
are immaculate orange and buff. The larve feed on Bermuda and wild grasses. The 
species occurs throughout the United States and is very common in the central and 
southern parts of California. 


- The canna leafroller, Calpodes ethlius (Cramer) (Fig. 530),! has a wing 
expanse of 25-30 mm., and is dark brown with several small white spots 
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Fig. 530.—The canna leafroller, Calpodes ethlius (Cramer). a, adult; b, caterpillar; c and d, 
: chrysalids. (After Chittenden, U.S. Dept. Agr.). 


near the middle of the fore and hind wings. The caterpillar is transparent 
pale green, the head and thorax spotted and tinged with orange. It is 
naked and attains a length of 40-55 mm. The larve feed on and roll the 
leaves of cannas and are often quite destructive. This butterfly is known 
in the Southern States and ranges north as far as Washington, D. C. Its 
presence in the west was first noted near Douglas, Arizona, in 1924 by 
W. W. Jones, where the larve were seriously injurying cannas. 


_ Hererocera (Suborder) 
Moths 


KEY TO FAMILIES ” 
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1 Cire. 145, Bur. Ent. U.S. Dept. Agr. 1912. 
2 Modified from Wm. T. M. Forbes, Psyche, 21, p. 53, 1914. 
Some of the newer families are not included. 
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2. Hind wings with four or five free radials; with at least ten veins besides anals. 


3. Wings hardly wider than their fringe, expanse about 12 mm.; tibial spurs pres- 
ent; proboscis short or abortive; mandibles sometimes present; maxillary palpi 


subcosta,Se Tadiuecpnest 
‘ 


radius-five » 
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Fia. 531.—Wings of polyphemus moth, Telea polyphemus (Cramer), showing venation. 


well developed; antennz long; jugum present. Small metallic moths flying in 
bright sunlight. Eggs are laid in or on plant tissues. Some larvee are miners 
others feed on mosses. Of no economic importance. (The Little-Winged 
Jugates) (Eriocephalide.)\.).): eaeepe <>). ott ae. aes Micropterygide 
Wings normal, fringe narrow, expanse over 25 mm., tibial spurs and ee 
palpi wanting, Jugum present; proboscis aborted. A small family of dull 
colored moths, the larve of which feed in the roots of plants. (Swifts.)...... 
Hepialide p. 755 


10. 


11. 


12. 


13. 


14. 


15. 
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. Wings, especially the hind ones deeply cleft or divided....... Wavelet Ais arent 3 5 


Wings entire or fore wings only moderately cleft........0....00...0 cece eeee 6 


. Each wing divided into six distinct clefts or plumes; proboscis well developed. 


Small silvery moths. The caterpillars are plants feeders. (Alucilide.)...... 

Orneodidz 

Fore wings moderately cleft into two, three and four, and hind wings deeply 

cleft into one, two or three lobes of plumes; proboscis well developed; maxillary 

palpi absent; small moths of a silvery, gray, buff or brownish color. Larve 
often injurious plant feeders. (Plume Moths.) (see 8). . . Pterophoride (part) p. 712 


. Inner margin of fore wings and costal margin of hind wings narrowly folded and 


interlocking; fore wings at least four times as long as wide, and at least base of 
hind and often much of all the wings transparent; proboscis small and rudi- 
mentary; body usually slender. Medium-sized brightly colored moths often 
mimicking wasps. The larve are root, stem, and bark borers and often quite 


destructive. (Clearwings) (Sesiid@.)........... 000 cee e ees Aigeriide p. 720 
Wings not interlocking at middle of margin, very rarely transparent, and if so 
ee DOME UMTOMENWAM OS «ok ei yht hs tah. clljhiels. tine Meee urine betdes ge eves 7 


. Hind wings lanceolate, without marked anal angle, or notched below apex and 


trapezoidal; the fringe almost as wide as the wing or wider... .Tineina (in part) 58 
Hind wings much wider than their fringe, never lanceolate and rarely trapezoidal ; 
SPIE MER OMMCOUEADOK tra << saci alavisenid Ge asia deeds deere caeduidene cc. 


. A double series of enlarged and divergent scales along the cubitus of the hind 
AMI ROLOME (SCEVO) othe. stirred e cd ivehd’e sted euhneels Pterophoride (in part) p. 712 
Without such enlarged and divergent scales............0 00 ccc cee cece eens 9 
. Fore wings with two anals at TAD AT CIM ee ie eee Ae ty Se AR A CL 10 


Fore wings with only one anal reaching the margin; first anal rudimentary or 
represented by a fold; third anal at most but a short spur................. 15 


Subcosta and radius of hind wings independent, parallel or arising separately; 
connected by a cross vein or rarely fused beyond the cell.................. 
Subecosta or hind wings) arising from the cell... 2.2... 06. 0. e ccc ener 16 
Subcosta and radius of hind wing connected by a strong cross vein near the 
middle of the cell or beyond, independent and parallel.................... 12 
Subcosta and radius of hind wing not so arranged. .............0..0 cee vues 15 
Fore wing with an accessory or small cell in front of the end of the discal cell.... 13 
Boreawing wwithouy an accessory Cell... 0... ejects eee eens ede eee eee 14 


Wings narrow, bluntly pointed at tips, strong; proboscis absent; body long and 
thick. Large to medium, nocturnal, dull-colored moths. The larve are 
destructive wood borers. (Carpenter Worms) (see 55)..... Cossidz (part) p. 753 

Wings broad, rounded at tips; proboscis absent; body short and slender; palpi 
well developed. Medium-sized, hairy, yellow or orange colored moths which 
are nocturnal..... Act PEAR Aag RESO ARIE NRE EDT) 4m —e ien ie eeae ce Dalceride 


Proboscis well developed, palpi and wings scaled. Medium-sized mainly diurnal 
moths most often with combinations of red, black and green colors. The 
larvee are often injurious to plants in the tropics. (Chalcosiidw)............ 

Pyromorphide p. 704 

Proboscis absent; palpi small and hairy, or absent; wings hairy and dull in color; 
females wingless enclosed in a case or bag which formerly encased the larve. 
(Bagworms, Case Weavers) (see 48)........-00+eecee ees Psychidz (part) p. 703 


Subcosta arising separately from the radius, running closely parallel to it to well 
’ beyond the end of the cell; base of the radius in that case either complete, evi- 
dent as a short spur or absent; labial and maxillary palpi usually well devel- 
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oped; proboscis present or absent. Small, nocturnal moths. The larve are very 

destructive to plants, wax, cereal products, dried fruits, etc. (see 18)....... 
Pyralidz (part) p. 704 

Subcosta entirely independent of the radius, or connected by a weak cross vein, 
or one near base of wing, sharply divergent before the end of the cell........ 50 


16. Subcosta arising from near the middle of the cell; sometimes free also for a short 
distance near the base; proboscis absent. Larve slug-like without prolegs. 
(Ehiclerda:s Cochitdiidas.).. i... waiee aici tiseiele fe cos iat cae Limacodide 

Subcosta arising near the tip‘of the cell’) = 2.2)... .:.- « sss 0 «sis eis eet eee 17 


17. Hind wings with three anal veins, the first often fading out towards the base.... 18 
Hind wings with two anal veins or less, at most with a short spur of the first anal 
at the margin in the broad-winged forms .......... 22... 0 :secesesvceecees 19 


18. Subcosta and radius in hind wings closely parallel, or fused beyond the end of 
the cell; small sober colored moths (see 15).............. Pyralide (part) p. re 
Subcosta and radius strongly divergent from before the end of yes cellent =. 


19. Hind wings rarely reaching beyond the middle of the abdomen; subcosta and 
radius connected by a strong cross vein at or just before the middle of the cell, 
then closed parallel to or beyond the end of the cell; antennz generally thick- 
ened anteriorly and often hooked at tip; proboscis well developed and fre- 
quently of great length. Large and small moths. Larve often of large size 
and usually with a horn at the posterior end. (Sphinx, Hi and 
Hawk Moths, Sphinx Caterpillars.)..............-....-00-05 hingide p. 660 

Wings proportionately larger, subcosta and radius rarely connected ae a strong 
cross vein, and if so, strongly divergent beyond it; antenne rarely thickened 


anteriorly’ and never hooked )..:).../:5 ss eis c)slvie acs evele she lh aig aie ae eke ee 20 

20. Accessory cell separated by a full-sized vein, or entirely absent............ ee ot 
Accessory cell fused with the discal cell, but with a slight thickening at the fine 

of separation; small species less than 25 mm. in OXPANse! . . .'. A lnelers aat eee 58 

21. Cubitus of fore wings apparently three- or rarely two-branched............... 22 

Cubitus of fore wings apparent, four-branched.......... a ifs Stbbg SSR es 35 


22, Frenulum normal, well developed... %-:4. + ve. 4 01 o« ss den) «einen 23 
Frenulum vestigial or absent, less than one-fifteenth the length of the hind wings 30 


23. Subcosta and radius of hind wing sharply divergent from near the base. Small 


delicate moths with large wings.......-....-..0-.. 0s. ee aee Eucosmide p. 728 
Subcosta and radius of hind wings fused or close together for at least part of 
their COUTSES i... oie \ein ov iecete sete Wee. F cok eae a\s? vies aan sya varentStaennrrrr 24 


24. Subcosta and radius of hind wings separate at extreme base, then close together 
or fused for a long or short distance. 015.004 42.40... 025 «0s | eee 25 

Subcosta and radius of hind wings fused from base to beyond middle, swollen 

at base then rapidly diverging, very slender. Small dull colored moths with 

rather narrow fore and wide hind wings. (Lithosiid@) (see 41, ee 45, 46, 47) 
Arctii dz (part) Pp. 673 


25. nee moths, the width of the thorax at least dnoscnl the length of the fore 
26 


Oe ae ee ce ee ee i i i ie ewe rm CMON ener JOO QO OK 


Slender MOGBB 6. o).54.disuci aie’ « scrofldtebucleeeas: giealslsaclave) olviwia aigetded ott i 29 

26. Subcosta moderately thickened and curved at base.............-...eseeueess 27 
Subcosta with a strong brace vein from an angle near the base to the base of the 

frenulums(See20, 30, 49) 2 oo patna ties eater Geometride (part) p. 698 

27. Cubitus in hind wings apparently three-branched................0.000s0eues 28 


Cubitus in hind wings apparently four-branched. Small sober co nocturnal 
moths resembling noctuids. (Polyplocide, Cymatophoride.)...... Thyatiridz 


28. 


30. 


31 


32. 


33. 


35. 
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Proboscis absent; palpi present; antenne pectinate in both sexes; wings usually 
with clear spots before the tips. Large dull colored moths. The larve are 
VENA ID Ve ae NAOSULYMOLOPICAL,.\.)...0..0.5-0\eb ers a pm esnstbly ae ewe ees Eupterotide 

Proboscis distinct and well developed; wings fully scaled. Moderate-sized to 
large moths of dull appearance and mainly nocturnal. A large and injurious 
PSTN we US OMATHETIES!) 15) 5 x16)5,2 0 se ctw x cla ale Slelatens weeds: valet ves Notodontide p. 691 


. Spiracles at base of abdomen small and subdorsal; first anal vein usually partly 


present; subcosta of hind wings slightly bent at base and but slightly en- 
larged, the humeral angle not expanded; last branch of media and first branch 
of cubitus stalked in fore wings. Medium-sized pale brown moths. (The 
GB eEH eee Od fe haycr cde a ba 6 hate y gv RENEE Sie ble ei Dioptide p. 688 
Spiracles usually conspicuous, swollen and lateral; first anal absent in all wings; 
subcosta of hind wings sharply bent or much enlarged at base, almost always 
with brace vein extending to the base of frenulum.- Usually small delicate dull 
colored moths which are nocturnal. The females are wingless in some species. 
Caterpillars have a reduced number of prolegs and loop. A large family con- 
‘taining many serious plant pests. (Geometrid Moths, Loopers, Canker- 
worms, Span Worms) (see 26, 30, 49).............04- Geometride (part) p. 698 


Subcosta and radius of hind wings either fused for a short distance, then sharply 
divergent, or separated from the base, or connected by a weak cross vein; 
spiracles at base of abdomen inconspicuous...............2. se eee eee ees 31 

Subcosta sharply divergent from radius at the extreme base, then sharply bent 
and touching, fusing with, or closely parallel to it, or connected by a strong 
cross vein; spiracles on sides at base of abdomen conspicuous (see 26, 29, 49) 

Geometride (part) p. 698 


.Antenne not scaled beyond the basal joint............. 0. eee eee eee 32 
Antenna closely scaled On Upper Side... . 6... eee tc cee ee cen ee teae eae 33 
Two anal veins present; first branch of fore wings fused or stalked with radial 


stem; frenulum absent. Medium-sized brightly colored moths. Larve spiny, 
pupating in ground without a cocoon........ (Citherontidw) Ceratocampidee 
One anal vein present or else the upper cross vein at the end of the discal cell, 
between the last radial and the media, long and longitudinal; proboscis absent; 
frenulum absent. Usually large, robust brightly colored moths. Larve often 
brightly colored and hairy. Pupation occurs in a silken cocoon. (Wild Silk 
INUOTINE)) 2 a5) Che BiB epee it aR ie a Saturniide p. 667 


Subcosta of hind wings sharply divergent from the radius from close to the base; 
fourth and fifth branches of radius stalked, widely separated from the third 
branch. Medium-sized, robust hairy moths with the wings often notched 


OMCOBCHVEMEMNID Gs oss tlic. te ce ees eat e ma hee ee ed dale Lacosomatide 
Subcosta and radius of hind wings parallel at base, connected by a weak cross 4 
Ric Eel ce iis c caistenagignss Neikee oo es hate oy Lehre teres c eee 3 


. Frenulum present, about one-sixteenth the length of the hind wing; proboscis 


aborted. Large dull colored moths. Larve hairy and pupating in silken 
PODER RM see son ical et wichita W) rhauieloys) es Sa mralerd AMA n h8 a yeldee Eupterotidz 
Frenulum absent, or if present not exceeding the front basal angle of the wing; 
proboscis absent; antennze bipectinate in both sexes. Medium-sized robust 
densely hairy or scaly moths. Larve smooth with anal horn and pupate in 
thick silken cocoons. (Silkmoth, Silkworms.)............... Bombycide p. 697 


Second cubital vein of fore wings arising from the cell about one-third out or 
from nearer the base; last radial vein stalked with the first medial; frenulum 
absent, the basal front angle of the hind wings expanded and furnished with 
a couple of short extra veins; proboscis absent; antenne pectinate in both sexes. 
Medium-sized to large robust mostly brown or sober moths which are noctur- 
nal. The caterpillars are hairy and armed with lateral tufts and pupate in a 
cocoon of silk and hair. Many species are serious pests. (Tent Caterpillars, 
BGM Sho digne Ahbhe eed ds 0 SA RNR ORE OO CERO EERE RIE Es ee Lasiocampide p. 695 
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Second cubital vein of fore wings arising well beyond the middle of the cell; 


frenulum, usually present ....6... uulene seed vee > 0 «0 «> oases ee 36 


36. Subcosta and radius of hind wings strong and parallel to beyond the end of the 
cell, then approaching very close or fusing for a short distance; proboscis 
aborted. Small or medium-sized dull colored, slender nocturnal moths with 
large wings, the fore pair of which are pointed and curved downward. Cater- 
pillars destitute of hairs and without anal prolegs. Pupation occurs in a silken 
cocoont =" (Hooktips. soi icc gs dw lee ene nhety die atte tee eee Drepanidze 

Subcosta and radius fusing before end of cell; or wholly independent...........-. 


37. Fore wings with the complete twelve veins, all radials, medials and cubitals aris- 
ing separately or with the second and third radials short-stalked; frenulum 
present; antenns not pectinate; palpi slender and upturned. Small to medium- 
sized slender moths of variable colors and hyaline spots on the wings. Mostly 
tropical and subtropical 3230s cuales Blane wos arene sialyl net net nan Thyridide 

Fore wings with some veins absent, or the third and fourth radials, or the fourth 
and fifth long-stalked .... bik ence cen nes oun ool eleleel ola) ne an ene 38 


38. Subcosta apparently absent, fused with the radius except at the extreme base; 
proboscis well developed. Small brightly colored day-flying moths, frequently 
with hyaline wing spots, and of feeble flight. Many mimic bees and wasps. 
Larvie hairy and pupate in cocoon of silk and hair usually on surface of 

POUL sisiahiats: srccereaaesla re out calete Pen eae aa:eerea OR Oia etre ihe aire een Euchromiide p. 672 

Subcosta and radius separating before end of cell............ cc ee eeee eens 39 


39. Antenne swollen or enlarged toward the tip; frenulum present. Small or me- 
dium-sized brightly colored spotted day-flying moths. The larve have few 
long hairs and lateral tufts and pupate in or on the soil without a cocoon. 
(Wood Moths) 523 a0c recs cots tolon totecce sie ate aise: cero evitenee annn Agaristide p. 678 

Antenne regularly tapering toward apex........sssseeeeveetenetnseeeguaws 40 


40. Ocelli present, on vertex close to eyes.......... ONIN cine Gane oo ce 41 


Ocelli absentic oi. cis wrens vice sitcele ia leone se © del euersielene wate. thieves Sienepe ala 46 


41. Fusion of subcosta and radius of hind wing extending to or beyond middle of 
cell; antenne of male pectinate; frenulum present. Small to medium-sized 
robust, nocturnal moths\of variable and often bright colors. Larve hairy and 
pupate in cocoon of silk and hairs. A large and injurious family. (Arctiids, 
Webworms, etc.) (see 24, 48, 45, 46, 47)..............05. Arctiide (part) p. 673 

Fusion of subcosta and radius not exceeding the basal fifth of the cell........... 42 


42. Fusion of subcosta and radius exceeding the basal fifth of the cell............. 
Fusion of subcosta and radius less than one-fifth the length of the cell, or im- 
POLLOCK. eo iicaiuie vs a Acie H ileA spatete ate ered 4 gibins sinuous ipiene ne ii ee 

43. Hind tarsus stout, usually not over eight times as long as thick; tibial spurs 
often reduced; subcosta greatly swollen at base (see 24, 41, 45, 46, 47) ..... 

‘ Arctiide (part) p. 673 

Hind tarsus more slender; tibial spurs long; base of subcosta not more than 
twice as thick as the radius (see 45)...............005 Noctuide (part) p. 678 


44, Swollen spiracles at base of abdomen enlarged dorsally, visible from above as 
two rounded elevations on the first abdominal segment; medium-sized to 
large brightly colored or metallic moths..............0e.ee0088 Pericopide 

Swollen spiracles at base of abdomen inconspicuous.............e0ee0e0000e8 

45. Cubitus of both pairs of wings four-branched, ie not reaching middle of the 

ewe tad scaled front. Usually white or yellow robust moths (see 24, 41, 48, 
Cubitus of hind wings three-branched; palpi reaching beyond middle of front; 
antenn usually simple; frenulum present. Mostly medium-sized, but also 


LER tho clos 3 i SAORI ue One Sas Arctiide (part) p. 673 


47. 


48, 


49, 


50. 
51. 


52. 


53. 


55. 
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small and large, robust, scaly dull colored nocturnal, moths some of which 
have the hind wing brightly colored. The larve are smooth, living on plants 
or in soil and pupating in earthen cell in soil. A very large and injurious 
family. (Noctuids, Millers, Owlet-moths, Cutworms, Armyworms, etc.) 
ie ASN is co aso sive AE eee oe nr ne Noctuide (part) p. 678 


. Fore wings with raised tufts of scales; subcosta free at base, but usually fused 


with the radius to near the middle of cell. Small moths with narrow fore 
wings and short rounded hind wings. (Nolid@) (see 24, 41, 43, 45, 46).. 
Arctiide (part) p. 673 
Fore wings smocthly scaled throughout and without raised tufts of scales...... 


Subcosta and radius of hind wings fused for a point about the middle of cell, or 
connected by a cross vein; frenulum present; proboscis aborted or absent. 
Small to medium-sized dull colored robust nocturnal moths. The antenne 
of the males are pectinate. The females often are wingless or with greatly 
aborted wings. Larve hairy with dorsal tufts and pupate in cocoon of silk and 
hairs. Very serious leaf-eating caterpillars. (Tussock Moths, Gypsy Moth, 


Brown-tail Moth) (Liparida@) (see 49)... ...........4. Lymantriide (part) p. "692 
Subcosta and radius fused from the base to the middle of cell. Small dull colored 
moths. (Lithostide) (see 24, 41, 43, 45, 46)............. Arctiide (part) p. 673 


Adult females legless, never leaving larval case or cocoon (see 14)............ 
Psychide (part) p. 703 
Adult female with legs, and normally developed............-.-.-+seeeeeeees 49 


Abdomen closely sealed, spined or with bristly dark gray hair; a few females 
PRSCE EO MOU) E Mins ce roid tise nog Medicdiscedsaeinas Geometride (part) p?698 ° 
Abdomen smoothly clothed with fine, pale wooly hair; adult females not nor- 
mally leaving the cocoon which is largely composed of larval hair; a few 


tsyaneeill ae (Efe) AU) ret picts a Ea ae Lymantriide (part) p. 692 
Fore wings with three or four unbranched veins only..............00eeeee ees 51 
Fore wings with both branched and unbranched veins...............0++00005 52 
Large eyecap present (Opostegid@) (see 58)............. Nepticuilide (part) p. 755 
TOMONCEADMSEOULO) es cle cee viol eluedr se steuewsleees Heliozelide (part) p. 742 
Well developed eyecap, fringed with overlapping scales; labial palpi small; 

PERCH INCE AENMETIOLADSED ts woes loc es ld Suche loc gtk eave ole Canavan te 53 
Eyecap not developed,—at most with first joint of antenne large, a little hol- 

owed on inner side, and fringed with a single row of bristles................ 54 


Discal cell very small, less than one-tenth the area of the wing, or wholly ab- 
sent; wing membrane prickly (see oD) ses 5 jake Se See. Nepticulide (part) p. 755 

Discal ‘cell larger; wing membrane not prickly. Very small moths. Larve leaf- 
miners and some pupating in ribbed cocoon (see 66, 71). .Lyonetiide (part) p. 750 


. Maxillary palpi folded, conspicuous, twice as long as the eye. Small delicate _ 


moths. Larve living i in seed pods and flower stalks of yucca. (Yucca Moths.) 
Prodoxide p. 755 
Maxillary palpi porrect, shorter than the eye..............ccceeeee cece eens 55 


Palpi short, at most barely reaching the middle of the front; proboscis absent; 
thorax and tibie densely hairy (see 13)..............055 Cosside (part) p. 753 


IOieeNcuitrerenereonrormeation.: Qe jes. ached: y oi sauanate eno sawnaes ces wae a of 


. Thorax covering consisting of hairs, some of which are broadened at tips; palpi 


and legs similarly covered; palpi large and usually different in the sexes; 
Mgt» scaled; venation complete, with base of the media present (see 61, 62, 
OS ERM ERT tts acs Sy skeen are legs oh gtalece Cominco dee Tineide (part) p. 751 
Thorax scaled or slender; palpi and front and middle tibie also usually scaled; 
often minute moths with wings tapering towards both ends................ 
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57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


Hind wings with a well marked anal angle, and rounded or somewhat pointed 
apex, not strongly concave below it; when narrower than fore wings, with three 
wellideveloped amals ss sj(/50..)<.s6sulhih eities taeda tle or) lol ote) gn tee et 73 

Of a: different conformation... s).'.,2:).isz uss aints one +/2 5 5 0 « 6) ase eee en 58 


Hind wings tapering towards both base and apex, much narrower than the fringe; 
fore wings much broader, but also lanceolate.............. 0.00 eseueeeeees 
Hind wings of variable size with pointed apex, strongly concave below apex, and 
again produced more or less on the third medial and first cubital, with well 
marked anal angle; proboscis well developed; maxillary. palpi short. Small 
delicate moths. The larve are naked and feed on plants. A large destructive 


family (See SLX (84) .Nih cakes eave ee eter lane sees Gelechiide (part) p. 715 
Maxillary palpi present, folded in repose. ...........0eseeeceeeeee me)! SE 60 
Maxillary palpi obsolete, or three-jointed and porrect................+....-- 62 
Head very rough with bristling vestiture.. -\< 15... ..- ol. « «+s sls iene niente 61 
Head smoothly scaled, except narrowly behind. Small moths. Larve mainly 
leaf webbers. Destructive. (Acrolepiid@) (see.76)........ Plutellidz (part) p. 742 


Wing membrane prickly, first branch of the radius of hind wings much stronger 
than the base of the main stem of the radius, and appearing as a basal fork 
of the subcosta. Small moths with very long antenne (see 74). .Adelidgz (part) 
Wing membrane not prickly; first branch of radius of hind wings no stronger 
than the basal portion of the radial stem, distant from the base, connecting 
the subcosta and radius, which are closely parallel toward the base (see 56, 
6255 76,678) si alin: Pagan s Septet testeneest sree eunveta earache Tineide (part) p. 751 


Toad very rough and bristly on both vertex and face; second joint of palpus 


with lateral bristles toward tip (see 56, 61, 76, 78)....... Tineide (part) p. 751 
63 - 


Lower part of face, at least, smoothly scaled; palpi without bristles............ 


Fore wings with at most four veins, either free or stalked, to the costa from the 
cell; with five or six veins running to the inner margin, the fifth branch ex- 
tending to outer margin (see 82, 88)................. Yponomeutide (part) p.743 

Fore wings with five veins running to the costa from the cell, or with only three 
or four to the inner margin, the fifth radial extending to the costa.......... 64 


Vertex roughly: bristledlss,.| ie seis deaeyeste ase meoitis lere: areca 6 ales ope ee 65 
Vertex smooth-scaled, or with a few erect scales behind...................+.. 67 


Accessory, or cell in front of and beyond the discal cell, very large, extending 
nearly halfway to the base of the wing; fore wings with heavy spinules on base 
of the subcosta and base of the cell...................5. Tischeriide p. 747 
Accessory cell small, or absent; wing membrane not prickly ................-. 66 


Anal vein of fore wings forked at base; costa of hind wings not lobed (see 53, 71). 
Lyonetiide (part) p. 750 

Anal vein of fore wing simple; costa of hind wings strongly lobed, with the ob- 

scure basal parts of the subcosta and radius closely parallel to the edge of 

lobe. Minute delicate moths. Larve chiefly leaf miners (see 69, 72)........ 
Gracilariide (part) p. 748 


Subcosta and radius of hind wings nearly straight and parallel toward base, 
usually connected by a distinct, but weak cross vein; rarely, when subcosta 
is very short, this vein enters the costa beyond the tip of the subcosta; when 
costa is lobed, with the subcosta fairly straight, and ending at the beginning 
Of thevconcaveaportion ass ncurses aie rete a ee "0-5, ee eee 68 
Subcosta and radius sharply divergent at base; first radial vein, when traceable, 
appearing as a basal fork of the subcosta, oblique, short and heavy, and the 
radial stem running nearly through the axis of the wings; or with the subcosta 
and radius both obscure, closely parallel to the basal lobe of the costa, and the 
radius functionally replaced by the base of the. media... ...).:,.../...iee eee 69 
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68. Palpi upturned to the vertex. Small delicate moths. Larve leaf miners and 
case bearers. (Pistol Case Bearers, Case Bearers.) (see 83) ...............- 
Cosmopterygide (part) p. 714 


PE AP GR EAAIGG CT OIE eras, wi Slert 5 1 voce 00s 6; ayprar tunes elaitterte  aleca e+ Heliodinide p. 741 
69. Maxillary palpi present, porrect (see 66, 72)........... Gracilariide (part) p. 748 | 
MU re all lie ATOM AP VINE SEINE cles)a| 22a. s are, <lecane-sia(eicrerstecs Gre lalsiane Ais ceie dia o-scees ead ve e's 70 
70. Cubital stem in hind wings at least two-branched; palpi usually smoothly up- 
turned to vertex; hind tibie loosely hairy................ Elachistide p. 746 
Cubital stem of hind wings simple, free; no cell, or with very short palpi...... yal 


71. Basal joint of antenne broadened with overlapping scales or a vestige of an eye- 
cap; proboscis weak; cubitus of hind wings simple; hind tibie with a regular 
series of bristles (see 53, 66)..... TN Rake choet lana aint oer Lyonetiide (part) p. 750 
Basal joint of antenne simple or with a slight comb of bristles................ 72 


72. Palpi usually drooping; if upturned, not reaching the middle of the front (see 51) 
Heliozelide (part) p. 742 

Palpi moderately long and usually slender, upturned in life (see 66, 69)........ 
Gracilariide (part). p. 748 


73. Second branch of the cubitus in the fore wings arising less than two-thirds way 
out of cell. Small delicate moths. Larve often injurious plant pests....... 
Eucosmide p. 728 
Second cubital vein of fore wings arising further out of cell.................. 74 


74.. Wing membrane prickly; subcosta of hind wings with a strong basal fork or con- 
siderably swollen at base; radius and subcosta usually sharply divergent 

from the base; vertex rough; antennz often very long (see 61)............. 
Incurvariide and Adelide (part) 

Wing membrane not prickly; antennze never much longer than the fore wings; 
first radial rarely as strong as the other veins, and when evident separated 


from the base of the wing by several times its length...................... 75 

75. Maxillary palpi four- or five-jointed, folded................2..cc cc ceeeceuee 76 
Maxillary palpi three- jointed or vestigial, projecting ...................0.0. 77 

76. Head only slightly rough behind (Acrolepiide) (see 60). .Plutellidz (part) p. 742 
Vertex with long, bristly vestiture (see 56, 61, 62, 78)........ Tineidz (part) p. 751 


77. First and second branches of the media both absent in the hind wings........ 
Tortricide p. 735 
First branch of the media present in the hind wings.,...............0000005 78 


78. Labial palpi with bristles on each side of the second joint, or the vertex and 
the front both with extremely long, rough vestiture, and the second joint of 
the labial palpi heavily tufted and the third joint long (see 56, 61, 62, 76).... 
Tineide (part) p. 751 
Labial palpi without bristles; head with short fairly smooth vestiture, or the 


hardezoimtiot the palpi INCONSPICUOUS. «5 622 csie es buk ee wo sd eiha pe en ee 79 
79. Radius and first medial vein of hind wings close together or stalked............ 80 
Radius and first medial vein of hind wings widely separate at base, at least 

alteag tat apart asat the MaPeiNiec sc siete tain as vines aie cui s gels deniera alse ae 85 


80. Palpi normally projecting as long as the head, with the second joint triangularly 
scaleditmrearlesssthan half agilong’.. .. .. sso Sa dne cslsiece oie vie wede Memes 81 
Palpi upturned to beyond middle of the front, often far beyond vertex, third | 
- joint more than half as long as the second and upturned.................. 82 


. 81. Fourth and fifth radial veins separate..............00.0ceeesuee Phaloniide 
Fourth and fifth radial veins stalked to costa (see 58, 84). .Gelechiide (part) p. 715 
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82. Veins of fore wings all present; fifth radial vein running to outer margin; wings - 
very frequently ornamented with series of dots contrasting with the ground 
colons) smallimoths: (see 63,/88)h: ena eete te Yponomeutidz (part) p. he 

Fifth branch of radius of fore wings extending to the costa or lost............ 


83. Hind wings lanceolate (tapering toward base and apex) narrower than the fore 
WANES, (SCEIOS) en evrci ras ace ttetete crete emeiegeeeccaa Te Cosmopterygide (part) p. a 
Hind wings not lanceolate, wider than fore wings............-+2++2++e-eeeee 


84. Fore wings with all veins from cell arising separately; radius and first medial 
vein in hind wing long stalked. (Xyloryctide) (see 38)......... Syntomidz 
Fore wings with the fourth and fifth radial veins stalked; hind wings trapezoidal 
and. usually wider, strongly rounded out at the end of the third medial and 

first cubitali(see.58; 81) .x)...ase ah eveeebeeine cee ere Gelechiide (part) p. 715 


85. Second radial vein arising at the apex of the cell; third medial and cubitals also 
closely crowded from lower angle; five radials extending to costa; male usually 


with strong sexual modifications. ... 2...2..2005-.-«.+: seen Blastobaside p. 720 
Second radial arising distinctly before the apex of the cell, well away from the 
origin) of thethirdaradiall.. © fericieriscnmibe eee ites an ioe eee sia dha saa 
86. Five veins extending from the cell to the costa in the fore wings.............. 87 
Four veins extending from the cell to costa in the fore wings, the fifth radial 
ending decidedly below the wing tip. .$...0.ss0-.. «2+ « els cts nie ieee 88 
87. Second branch of media of hind wings arising decidedly nearer to the first than 
the ‘third:-medial 509, 6: ase Sralds DO, Bree ee Ethmiide. 
Second medial vein of hind wings arising nearer the third medial, or rarely mid- 
way between the first and third (see 88).............. CEcophoridz (part) p. 719 
88. Fourth and fifth radial yous of fore wings stalked; ocelli absent or vestigial 
CBA eee PREC mene CR Oa AR Ar rein ave Bc a 6 Ccophoride (part) p. 719 
All veins in fore wings pHaae separately, if the fourth and fifth radials are rarely 
stalked, the ocelli are large (see 63, 82).............. Yponomeutide (part) p. 743 


thl m\p 
Fria. 532.—A cutworm showing the principal parts of the body. Abd, abdomen; H, head; Th, 
thorax; a, antenna; alp, anal larvapods or posterior abdominal legs; mlp, median larva- 
pods or median abdominal legs; mxp, maxillary palpus; 0, ocelli; s, spines; sp. spiracles. 


SPHINGIDZ.! Sphinx, Hummingbird, and Hawk Moths. 

The tomato sphinx or southern hornworm, Protoparce sexta (Johanssen) 
(Sphinx, Phlegethontius) (Figs. 533, 534), has a wing expanse of 100-125 
mm. (4 to 5 inches), the general color being mottled gray with a row of 
six large orange spots on each side of the abdomen. The members of this 


1 J.B: aye “Mon. of Sphingide of Am. North of Mexico.” Trans. Am. Ent. Soc., 
15, p. 49, 1888 

W. von Rothschild and Karl Jordan, “Sphingide.” Genera Insectorum. Fac., 57, 
1907. 
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“species appear in the spring and again in the late summer and lay the small, 
globular eggs singly on the leaves of the solanaceous food plants. The small 
immature larvee are green, variously marked, while the mature caterpillars 


ee Cee to Bis ae BOSE 


Fia. 583.—The tomato worm, Protoparce sexta (Johan.). (After Folsom.) 


measure 100 mm., and are pale green with showy oblique white stripes on 
_ the sides and brightly colored markings around the spiracles, and are armed 
with a short curved red horn on the dorsum of the posterior end. They 
feed on tomato, tobacco, potato, ground cherry, Jimpson weed, and other 


Fic. 534.—The tobacco sphinx moth, Protoparce sexta (Johan.). 


Solanaceew. When ready for pupation they enter the soil two or four inches 
and transform into large brown chrysalids about 50 mm. long. These have 
\.the proboscis in a sheath like a pitcher handle, which does not extend to 


a . 
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the middle of the developing wings. The fall pupe remain in the soil 
during the winter, while those of the summer brood change quickly into 
moths. There are two generations a year in the southern range and one 
brood in the north. The distribution includes North and South America 
and all of the Western States. Under garden conditions control is effected 
by hand picking or cutting the large caterpillars in two with a pair of scis- 


Fria. 535.—The tomato sphinx moth and adult of the tomato hornworm, Protoparce quinque- 
maculata (Haw.), with proboscis extended. 


sors. In large fields dust with straight powdered arsenate of lead or with 
a mixture of equal parts of the poison and hydrated lime. 

The tobacco hornworm, Protoparce quinquemaculata (Haw.) (Fig. 535), 
is similar in size, color, and habits to the preceding species. The wings of 
the adults have less of the white markings and there are five orange spots 
on each side of the abdomen. The lateral oblique white stripes on the 
larvee do not extend so far up the back as in the preceding species. The 
larve also have longitudinal white stripes below the spiracles forming 
“V’s” with the oblique stripes, and a black horn. The pupe have a much ~ 
longer proboscis which extends beyond the middle of the developing wings. 
The hosts, distribution, natural enemies, and control are practically the same 
as for the tomato sphinx. 
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The Chersis sphinx, Sphinx chersis (Hiibner) (Hyloicus), has a wing expanse of 100 
mm., and is dusky with bluish gray scales and black lines on the fore wings and white 
base, and a bluish line through the otherwise dusky hind wings. The body is gray, 
the sides of the abdomen alternately banded white and black. The large pale green, 
bluish-white, or pinkish caterpillars have seven oblique yellow lines on the sides, a large 
horn, and measure 60 mm. when mature. They feed on native and cultivated cherry, 
plum, and also on ash, lilac, and privet. There are two broods, the adults appearing 
in the spring and late summer. The species ranges throughout much of North America 
and occurs in most of the Western States. 

The wild cherry or plum sphinx, Sphinx drupiferarum A. & 8S. (Hyloicus), has a wing 
expanse of 97-106 mm., and is dusky with broad white costal and marginal areas on 
the fore wings, and white and dusky bands across the hind wings. There is also often 
a pinkish or yellowish cast to the eastern forms which is absent in the western form, 
utahensis Hy. Edw. The eggs are oval, smooth, - 
and pale yellowish green. The mature cater- 
pillars are 90 mm. long, bright green with 
seven broad oblique white bands on each side, 
orange-yellow spiracles, and a large dark brown 
horn. The pupa is 40 mm. long, reddish 
brown, with short proboscis case. The larve 
feed on wild and cultivated cherry, plums, and 
similar trees. The species occurs throughout 
the country and in all the Western States. 

The elegant sphinx, Sphinx perelegans Hy. 
Edw. (Hyloicus), is similar to the two pre- 
ceding species, with dark silvery gray fore 
- wings, crossed by a white submarginal band, 

and black and white body markings. The 
moths visit the flowers of the evening prim- 
roses and rhododendron and the larve feed on 
manzanita and often injure apple, plum, and 
prune trees. The range includes the region 
from California into British Columbia and 
‘eastward into Arizona, Nevada, and Colorado. 
The sequoia sphinx, Sphinx sequoia Bdv., 
-has a wing expanse of 50 mm. and is gray, 
marked with black and white lines on the fore 
wings; it has yellowish brown hind wings, and 
white and black spots on the sides of the ab- 
domen. The moths frequent the flowers of 
wild cherry and buckeye. The eggs are oval 
and laid singly on the undersides of the leaves. 
The mature larve attain a length of 50 mm., - 
are pale green, rough, and granular of surface, Fig. 536.—Egg of the achemon sphinx, 
with green, straight, short anal horn and red Pholus achemon (Drury). (After 
spots and oblique lateral lines.. According to = Nougaret.) 
F. X. Williams! they feed on wild cherry 
and the common and specific names are misnomers, although the type was found 
resting on a redwood tree. The range includes California and Nevada. 

The Vancouver sphinx, Sphinx vancowerensis Hy. Edw., is similar in size and colo- 
ration to the preceding species, being gray with black lines and white markings on the 
fore wings, distinct white and black bands-on the hind wings, and yellow and black 
spots on the sides of the abdomen. The caterpillars feed on snowberry. The sphinx 
occurs throughout the west, being known in Colorado, Montana, Utah, Idaho, Cali- 

_ fornia, Oregon, Washington, and British Columbia. 

Cerisy’s sphinx or the eyed hawk moth, Smerinthus cerisyi (Kirby) (Sphinx), has a 
wing expanse of 75-80 mm., and is a very beautiful and common species. The fore 
wings are marked brown and gray above, the bases of the under surface being rosy, 
the head and thorax gray, with a large brown central area on the dorsum of the latter, 
_ the hind wings gray and’ brown, overlaid with rose and with a large conspicuous black 


1 Ent. News, 16, p. 153, 1905. 
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and blue eye spot near the anal angle of each, and the abdomen brown above and gray 
beneath. The eggs are oval and brownish and the first hatched caterpillars are green 
with a conspicuous horn. The mature forms are green with yellow horn and an oblique 
line of the same color which extends from the horn forward to the fourth pair of prolegs. 
The species ranges throughout the country and occurs in all of the Western States. 
The larve feed on willows. The twin-spot sphinx, Smerinthus jamaicensis Drury, is 


(After Nougaret.) 


Fia. 537.—Caterpillars of the achemon sphinx, Pholus achemon (Drury). 


similar to the preceding one, but with two small eye spots in the hind wings. The 
larve feed on apple, ash, elm, wild and cultivated cherries, plums, and willow, and 
occur throughout the east. In the west they are reported in British Columbia by E. H. 
Blackmore.!_ The original type was wrongly recorded from Jamaica, hence the mis- 
leading specific name. 

The poplar hawk moth or big poplar sphinx, Pachysphinx modesta (Harris), is a most 
magnificent moth attaining a wing expanse of 100-150 mm. The color is fawn or pale 


1Proc. B. C. Ent. Soc., p. 27, 1921. 


——T 
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brown; the upper surface of the fore wings has different bands of these shades and the 
under surface is purplish red at the base; the hind wings are largely purplish red above 
and entirely fawn beneath. The mature caterpillars measure 75-100 mm., are green, 
coarsely granulated with fine white specks, and with pale oblique lateral stripes, and 
an anal horn. The larve prefer cottonwood and poplars, but also feed on willow and, 
rarely, on apple. The adults visit lights. This species ranges throughout the country 
and has been recorded in Arizona, Nevada, California, 
Oregon, and British Columbia-in the west. 


The achemon sphinx,! Pholus achemon (Drury) 
(Figs. 537-539), has a wing expanse of 75-100 
mm., is marbled brownish gray with well defined 
dark brown spots on the fore wings and thorax as 
shown in the illustration. The hind wings are a 
rich rosy pink with brown border and dark spots. 
The adults appear in the spring—April and May— 
and again in July and August, there being two 
broods a year. They are night fliers and are 
most active at dusk, darting about rapidly, visit- 
ing flowers of evening primroses, rhododendrons, 
and petunias. They lay the spherical, smooth, 
pale green eggs, 1.5 mm. in diameter, usually on 
the upper surfaces of the older leaves near the + ——_—— 
middle of the vines. The newly hatched larve Fic. 538.—Pupe of the ache- 
are green with a black horn as long as the body. 7? sphinx, Pholus achemon 
Growing and mature larve may be either green ub nas 
or reddish. The horn disappears with the first molt and maturity is 
reached in about 25 days. The size then is 60-80 mm. long, there 


Fic. 539.—The achemon sphinx moth, Pholus achemon (Drury). 


being a subdorsal lateral yellow line and from six to eight whitish or 
pale yellow oblique bars on. the sides extending across the spiracles. 
They are ravenous feeders and often defoliate large areas of vineyards in 


1R.'L. Nougaret, ‘The Achemon Sphinx Moth.”” Mthly. Bul., Cal. State Dept. Agr. 
8, p. 560, 1919. : 
E ant Flebut, “ Achemon Sphinx Moth in California.” Mthly. Bul., Cal. State Dept. 
Agr. 12, p. 12, 1923. 
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a comparatively short time. Wild grapes and Virginia creeper are also 
host plants. Pupation occurs in the soil. The chrysalids are mahogany 
brown, 45-50 mm. long and those of the second brood remain in the soil 
during the winter. The moth occurs throughout the country and is re- 
corded in Arizona, Colorado, Montana, and California, and probably occurs 
in all the other Western States. Serious outbreaks can be effectively 
checked by spraying with five pounds of powdered arsenate of lead, two 
pounds of casein spreader and 200 gallons of water when the first young 
caterpillars appear in the spring. 

The white-lined or striped morning sphinx, Celerio lineata (Fabr.) (Deil- 
ephila) (Figs. 540, 541), is the commonest western member of this family. 


Fig. 540. ae ie pupa of the Ghitedined Sey Celerio lineata Grae ). 


The adults have a wing expanse of 60-90 mm., are dull brown with white 
lines on the head and thorax, and white and darker brown spots on the 
abdomen. The fore wings have white lined veins and a broad buff stripe 
extending from the bases to the tips. The hind wings are dark brown with 
a wide rosy band across the middle of each. The moths appear at dusk and 
visit columbines, honeysuckle, moonvine, Jimpson weed, larkspurs, pe- 
tunia, and many other flowers, and are justly likened to night humming- 
birds because of their swift flight from flower to flower. ‘They also col- 
lect at lights on warm nights. The larve are about 75 mm. long when 
mature, and are of two colors, bright green and, rarely, black. The common 
green caterpillars have the head and anal horn yellow, a subdorsal row of 


a ae 
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pale spots bordered above and below with a black line, and brightly 
colored spots around the spiracles. The dark forms are wholly black above 
with three dorsal yellow lines and broken black lines on the sides and at 
the bases of the legs. The head, shield, and anal horn are yellow or orange. 
Pupation occurs in the soil. The shining dark brown chrysalids are 30-35 
mm. long. There are two broods. The caterpillars are omnivorous feeders 
and when abundant consume all forms of plant life. Among the principal 
hosts are apple, azalea, beets, buckwheat, chickweed, collards, currant, 
bitter dock, elm, evening primroses, fuchsia, gooseberry, grape, melons, 
pear, plum, portulaca, prune, purslane, tomato, turnip, and many other 
range, forage, and truck crop plants. The species occurs throughout the 


Fie. 541.—The white-lined sphinx moth, Celerio lineata (Fabr.). 


entire west and the United States. Control measures are the same as for 
the achemon sphinx. 


SATURNIID. Wild or Giant Silk Moths and Day Flying Moths. 

The ceanothus silk moth, Samia euryalus (Bdv.) [S. rubra (Behr), S. 
ceanotht (Behr), S. californica Grote],! (Fig. 542), is a common, very large, 
hairy, reddish moth with a wing expanse of 95-130 mm. The outer margins 
of the wings are clay colored with a fine winding brown median line and 
& conspicuous submarginal white line bordered on the inside with black. 
The fore wings have a whitish and blackish area near the base, a transverse 
median white spot bordered with black, and pinkish-purple tips. The hind 
wings have a larger elongated and painted white spot edged with black 
near the middle of the basal reddish area. The collar and the base and pos- 
terior bands of the abdomen are white. The larve attain a length of 80 
mm., are pale green with pale blue dorsum, short stout golden tubercles on 
the dorsum, and bluish tubercles on the sides. They feed chiefly on ceano- 
thus and California coffee berry, but are occasionally taken on apple, 
mountain birch, willow, and manzanita. The cocoons are gray, elongated, 
pointed at both ends or oval, and 50-60 mm. long. They are attached by 


1 For synonymy see J. McDunnough, Can. Ent., 53, p. 191, 1921. 
H. G. Dyar does not agree with this change. 
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the side to small limbs or suspended from one end. There is but one brood. 
The winter is spent as pupz in the cocoons and the adults emerge in the 
spring. The species is strictly western, occurring in California, Oregon, 
Washington, British Columbia, Nevada, Utah, and Wyoming. 

Glover’s silk moth, Samia glovert Strecker,! has the outer half of the wings 
clay and the inner half reddish. The mature caterpillars are 80 mm. 
long, yellowish green with black spots between the two rows of dorsal 
tubercles, and with black spines. They feed on currant, gooseberry, maple, 
box elder, elm, and willow. The cocoons are 70 mm. long and pointed at 


sa 


Fic. 542.—The ceanothus silk moth, Samia euryalus (Bdv.) [S. rubra (Behr)], just emerged 
from the cocoon. Male. 


both ends. The species ranges throughout the Rocky Mountains in New 
Mexico, Arizona, Colorado, Wyoming, and Montana. The cecropia moth, 
Samia cecropia (Linn.), ranges west into parts of Montana. The larve 
feed on many rosaceous plants, including fruit trees, and also on lilac, 
maples, willows, deciduous forest trees, and so forth. 

The polyphemus moth, Telea polyphemus (Cramer) (Figs. 531, 548), 
has a wing expanse of 110-120 mm., and is ocherous brown or reddish. The 
bases and margins of the wings are clay or buff separated from the darker 
median portions by parallel bluish and pink lines. There is a yellow mar- 
ginal eyespot near the middle of each wing, while the eyespots in the hind 


IR. A. Cooley, Sixth Ann. Rept. Ent. Mont. Bul. 75, Mont. Agr. Exp. Sta., p. 109, 
1908. Illustrated. 
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Fic. (543. —The caterpillar of the polyphemus moth, Telea polyphemus (Cramer), beginning 
to construct cocoon on peach twig, slightly reduced, top. Female at bottom. 


670 INSECTS OF WESTERN NORTH AMERICA 


wings are heavily margined with black and blue. The mature cater- 
pillars are pale green with seven oblique pale yellow lines on each side; the 
segments each with six short tubercles arising from a livid red spot; and 


the spiracles pale orange. They feed on alder, 
apple, basswood, butternut, cherry, elm, hazel, 
madrona, maple, deciduous and live oaks, peach, 
pepper, prune, plum, quince, and willow. When 
ready to pupate they spin a large oval cocoon 
35-40 mm. long attached inside of one or several 
leaves which serve as an outside covering, the 
stems of which are tightly fastened to the 
branch with silk to prevent the natural drop in 
the autumn. The large suspended cocoons are 
readily discernible in fruit orchards during the 
winter months and are readily gathered and 
destroyed by the growers. The adults emerge 
in the spring and lay the flattened, biscuit-like, 
brownish eggs on the leaves of the host plants. 
The species is single-brooded, ranges through- 
out the country. and occurs in many of the 
Western States. 

The pandora moth, Coloradia pandora Blake,! 
has a wing expanse of 80-95 mm. The general 
color is brownish gray with black lines and a 
single black spot on each wing and white scales 
scattered over the fore wings. The hind wings 
are pinkish with black margins, a black band 
near the middle, and a single oval black 
spot in each. The under surfaces are partially 
clothed with pinkish hairs. The antenne and 
parts of the legs are orange and the body is 
clothed with long black and white hairs in- 
termixed. The eggs are flattened or biscuit- 
shaped, smooth, shining pale green, and are 
laid in clusters on the bark of the pine trees in 
May, June, and July. The young caterpillars 
appear in August and are black or brownish; the 
mature forms are green or greenish brown, 
leathery, and measure 50 mm. They feed on 
the needles of yellow pine and Jeffrey pine, and 
often defoliate large areas of standing timber. 
They hibernate in a nest of pine needles in 


Fia. 544.—Newly emerged lar- 
vee of the buck-moth Hemi- 
leuca maia Drury, leaving 
the egg cluster in the spring 
after hibernating as tiny 
larve within the egg shells. 
(Photo by S. B. Doten.) 


the tops of the trees as immature forms and develop rapidly the following 
spring, reaching maturity in June and July. Pupation occurs in the ground 
under the trees where they remain during the following winter and emerge 
as adults the next spring. Two years are thus required to complete a 
full life cycle. This accounts for the adults appearing in cycles of two years. 


1 J. M. Aldrich, Jour. N. Y. Ent. Soc., 20, p. 28, 1912. Ann. Ent. Soc. Am., 14, p. 36, 


19 


21. 
W. J. Chamberlin, Jour. N. Y. Ent. Soc., 30, p. 70, 1922. 
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The caterpillars are used for food by the Pai-Ute Indians, who set fire to 
the rubbish beneath the infested trees after carefully encircling them with 
trenches to prevent the spread of the fire. The smoke causes the worms to 
drop in great numbers. They are gathered and dried and subsequently 
cooked into a stew called Pe-aggie by the Pai-Ute Indians of the Mono 
Lake Region, according to J. M. Aldrich. J. E. Patterson! reports the 
Klamath and Modoc Indians roasting the pupe for food. The distribution 
includes the yellow and Jeffrey pine belts in the Western States of New 
Peein Colorado, Wyoming, Montana, Utah, Nevada, California, and 
regon. 


The Nevada buck-moth, Hemileuca nevadensis Stretch (H. californica Wright), has 
a@ wing expanse of 70-75 mm., and is white or yellowish, the abdomen brown or black 
with a yellow, orange, or red anal tuft, the wings black or dusky at the bases, and the 
apical margins with a dark blotch surrounding a white spot in each wing. The moths 


Fig. 545.—The brown day-moth, Pseudohazis eglanterina (Bdv.). Female. 


appear-in the fall and fly during the day. The orange colored eggs are laid in the fall 
in masses encircling small twigs, and the minute fully formed caterpillars remain 
_in the shells until the first warm spring day when they emerge in a remarkably short 
time. They feed gregariously on willow and poplars. Mature caterpillars are spiny, 
ellow and black subdorsally and below, and with the upper row of spines long and 
rown. Pupation occurs in the rubbish at the bases of the hosts. The adults appear 
in September. The distribution includes New Mexico, Arizona, Colorado, Utah, 
Nevada, and California. H. electra Wright has a wing expanse of 50-55 mm., the 
fore wings are marked black and whitish or yellowish, and the hind wings reddish orange 
with black borders and a median black spot in each. The body is orange with dark 
hairs on the thorax, and black spots on the sides and often on the dorsum of the ab- 
domen. The caterpillars feed on wild buckwheat. The species is day-flying and occurs 
in Southern California. The buck moth, H. maia Drury (Fig. 544), is blackish with 
a wide whitish band extending across both pairs of wings and enclosing or touching 
the wing spots. The caterpillars feed on willows, oaks, and meadow sweet in New 
Mexico, Colorado, and eastward. H. juno Packard occurs in Mexico, New Mexico, 
and Arizona. The caterpillars feed on willows, cottonwoods, and poplars. The New 
Mexico range caterpillar, Hemileuca oliviw Cockerell,? is a serious range pest in Mexico 
and New Mexico and extends north into Colorado. The adults have a wing expanse 
of 55-65 mm., the body is reddish, brown, or black, the wings clay or buff, the fore 


1 Insect Pest Survey, Bur. Ent. U.S. Dept. Agr. 3, p. 94, 1923. 
2C.N. Ainslie, Bul. 85, pt. 5, Bur. Ent. U. S. Dept. Agr., p. 59, 1910, 
V. L. Wildermuth, Bul. 443, U.S. Dept. Agr. 1916, 
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pair crossed with two wide paler stripes and the hind wings immaculate. They are — 
day flying, appear in October and November, and deposit the biscuit-shaped reddish 
brown eggs in masses around the stems of plants. The minute larve hibernate in the 
eggs and hatch in the spring. Mature larve are yellow, gray, or black, densely covered 
with coarse spines with dark red or black head and white spiracles encircled with a black 
line. The spines are poisonous. The caterpillars feed on wild grasses and at times also 
infest corn and cultivated crops. 

The brown day moth, Pseudohazis eglanterina (Bdv.) (P. shastensis Behr) (Fig. 545), 
has a wing expanse of 65-75 mm., and is various shades of purplish pink, yellow, or 
orange with conspicuous black markings as illustrated. The moths appear in the fall 
and are a day-flying species. The salmon or orange colored eggs are laid in large massés 
around small twigs in the fall of the year, and remain over winter protecting the al- 
ready formed caterpillars which do not emerge until spring. The mature caterpillars 
are 50-60 mm. long, dark brown or dull black, with reddish dorsal spots and a narrow 
red line on each side, and covered with stout, many-branched, black and tan spines. 
They normally feed on ceanothus, coffee berry, cascara sagrada, manzanita, willows, 
wild blackberry, wild cherry, wild grape, wild rose, and so forth, but also readily at- 
tack prunes, cherry, plums, roses, and grapes. Pupation occurs in the rubbish at the 
bases of the plants. H. G. Dyar! believes that the second winter is spent in the pupal 
stage, thus requiring two years for a complete 
life cycle. This point has not been definitely 
decided. The species occurs in the Rocky Moun- 
tain and Pacific Coast States and is common in 
California, Oregon, Washington, British Colum- 
bia, and east into,Colorado. The larve are often 
covered with the small white cocoons of the 
hymenopterous parasite, Apanteles electre Vier. 
(see Fig. 655). 


EUCHROMIIDZE (Syntomide). Syn- 
tomid Moths. 

Members of the genus Ctenucha are 
brightly colored with velvety black or 
_ brown wings, and metallic blue or pur- 
plish bodies marked with bright orange 
or red around the head and shoulders. 
They are slow day-flying moths which 
prefer to cling to the host plants, but 
become quite active when disturbed. 
They appear in June and July. The © 
eggs are round, somewhat flattened dor- ¥!6- 546.—The brown etenucha, Ctenu- 
sally, pearly white when first laid, but cha brunnaa ae 
becoming deep yellow or brownish with age. They are laid in rows in 
small or large groups. The mature caterpillars are 18-25 mm. long and 
entirely clothed with thick, long, buff or brown hairs, and with two anterior 
and one posterior black tuft on the back. They feed in coarse native 
eure: The pupz are dark reddish brown, 18 mm. long, and occur in 

e soil, 


The common western forms are separated by the following key: 


1. Fore wings with white or reddish veins: «.......0.+5...+..0+: ee 2 
Fore wings with black or concolorous véins.............0.0.eeeees ‘cite See eers 3 

2. Veins Of the fore wings reddish ie cma vio. ~ soe ae oo ool C. venosa Walker 
Veins of the fore wings whitish.................000.0000, C. cressonana Grote 


1 Life History. Psyche, 7, p. 91, 1894. 
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i8. Area between and around the eyes brown or black..............0000eeeeeeeee 4 
Area between and around the eyes red................-. C. rubroscapus Mén. 

A MHOLEKWIGLSMOALEM TOWING Sie i cies cs ee adieeeeecetes sees ss C. brunnea Stretch 
Fore wings very dark brown or blackish................... C. multifaria Walker 


Ctenucha venosa Walker occurs in Mexico, Texas, New Mexico, and Colorado. C. 
cressonana Grote is a Rocky Mountain species. C. rubroscapus Ménétries ranges 
in the Sierra Nevada mountains of California and frequents streams. C. multifaria 
Walker is common in the lowlands of the San Francisco Bay region, California. C. 
brunnea Stretch 1 (Fig. 546) infests wild rye in Southern California. 


ARCTIIDZ. The Arctids, Tiger Moths, Footman Moths. 

The silver spotted halisidota, Halisidota argentata Pack., has a wing expanse of 45- 
50 mm., and is yellowish, the fore wings reddish brown with numerous uniform silvery 
white spots, and the hind wings with a few brown markings near the costal margin. 


Fia. 547.—Yellow and black caterpillars of the spotted halisidota, Halisidota maculata (Har: 
-, ris), on willow leaves. 


The hairy black and yellow caterpillars feed on pines, firs, and other conifers, and are 
often quite destructive in the native groves of Monterey pine in California. The species 
occurs in Colorado and westward in California and Oregon. The caterpillars of Halisi- 
dota ingens Hy. Edw. infest young yellow pines in Colorado. The spotted halisidota, 
Halisidota maculata (Harris), has a wing expanse of 35-50 mm. and is yellowish buff 
with the fore wings usually spotted and marbled various shades of brown. The race 
angulifera Walker occurs in the high mountains of the west, while the races agassizi 
Packard and eureka Dyar inhabit the Pacific coastal regions. The caterpillars (Fig. 
547) are 25-35 mm., long when mature, densely hairy, black with white or yellow hairs 
intermixed, and a wide yellow median belt with dorsal black tufts. In the form alni 
Hy. Edw. the median dorsal tufts are reddish in the immature forms. They are com- 
monly known as woolly bears and feed on willows, maples, oaks, poison oak, ironweed, 
hazel, Juneberry, wild plum, elm, judas tree, hickory, beech, black locust, alder, and 
poplar. Pupation occurs in a gray felty cocoon of silk and body hairs. The species 
_ ranges throughout’ the country and is common in all the Western States. 


1H. O. Essig, P. C, Jour. Ent. and Zodl., 7, p. 241, 1915. 
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‘fia. 548.—Egg mass of the acrea moth, Estigmene acrea (Drury), on a beet leaf. Eggs of 
same enlarged to show sculpturing on the surface. (Photos furnished by F. H. Wymore.) 
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The Virginia tiger moth or yellow bear, Diacrisia virginica (Fabr.) (Spilosoma),} 
has a wing expanse of 38-50 mm., is white with a black discal spot on each fore wing 
and often submarginal black spots on the hind wings; the abdomen yellowish brown 
with black dorsal and lateral spots; the front coxa and femora yellowish brown or 
orange. The mature caterpillars measure as much as 40-50 mm., are very hairy, and 
are usually yellow or straw color with a black interrupted line on each side and a short 
black transverse line between each segment. The cocoons are oval and largely com- 
posed of body hairs. There are two broods, the caterpillars of the first reaching maturity 
in July and August and those of the second brood in the middle of September and 
October. The winter is passed in the pupal stage. They are general feeders and when 


Fic. 549.—Caterpillars of the acrea moth, Estigmene acrea (Drury), feeding on tops of sugar 
beets. These hairy black and reddish larve are called woolly bears and salt marsh cater- 
pillars. 


abundant are serious pests to many crops. Among the known hosts are alfalfa, aspara- 

gus, beans, beets, blackberry, cabbage, canna, carrot, cauliflower, celery, cherry, corn, 

cotton, currant, dahlia, dock, eggplant, gooseberry, grape, hollyhock, lambsquarters, 
lilies, melons, morning glory, parsnip, peanut, peas, pigweed, potato, pumpkin, radish, 

ragweed, raspberry, rhubarb, Russian thistle, Spanish needle, squash, sunflowers, 

sweet potato, and turnips. Pupation occurs in a tough cocoon of hairs and silk, and 
_ the winter is passed by the pups of the second brood. The moth occurs throughout 
the country and in practically all the Western States, being common in Colorado, 
Utah, California, Oregon, Washington, and British Columbia. 


The Isabella tiger moth or banded woolly bear, [sia isabella (A. & S.) 
_ (I. californica Pack.), has a wing expanse of 45 mm., is dull orange-yellow, 
a 1H. O. Marsh, Bul. 82, pt. 5, Bur. Ent. U. S. Dept. Agr., p. 59, 1910. 
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with a few dusky spots on the fore wings and but two on the hind wings, 
and three rows of dark spots on the abdomen. The densely hairy larve are 
bright cinnamon red in the middle and black at both ends, or entirely brown, 


Fia. 550.—The acrea moth, Estigmene acrea (Drury), in natural attitude: 


and are known as hedgehog caterpillars, because of the habit of rolling into a 
ball when disturbed or when hibernating. Their feeding habits are similar 
to those of the preceding species, the normal food plants being plantain, 
grasses, dandelion, burdock, and weeds. They pass the winter in protected 


Fia. 551.—The acrea moth, Estigmene acrea (Drury), with wings spread to show body 
markings. (After Woodworth.) 


places and pupate the following spring. The species occurs throughout 
the country. 


The acrea moth, Estigmene acrea (Drury) (Figs. 548-551), is very similar — 


in habits to the two preceding species. The adults have a wing expanse of 
50-65 mm. The females are all white excepting the orange abdomen which 
has black lateral and dorsal spots and black spots on the wings. The hind 


4 
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wings of the males are orange instead of white. The adults appear in the 
late spring and early summer and lay the somewhat flattened, spherical, 
pearly white eggs in masses on the food plants. The larve are known as 
salt marsh caterpillars and are very hairy and gray in the immature stages, 
and black with yellow broken lines and cinnamon red hairs on the sides. 
They become most abundant in September and October and may be as 
numerous as armyworms and equally as destructive, or perhaps more so, 
because of their large size, often measuring 50 mm. in length. It is a 
common sight to see them crossing the highways in great numbers during 
the fall of the year. They feed on everything available. The writer has 
seen them very destructive to sugar beets and beans, but they have also 
been taken on flowers, vegetables, field and forage crops, grasses and 
weeds. The winter is passed in the p 
mature larval stage and pupation 
occurs in a brownish cocoon the 
following spring. The species is 
very common throughout the whole 
country. 

The fall webworm, Hyphaniria 
cunea (Drury) (Figs. 552, 553), has 
a wing expanse of 50-60 mm., is 
pure white, clothed with long soft 
hair, with or without a few black 
spots on both side of the wings, the 
antenne black and white, the abdo- 
men often yellow with dorsal and 
lateral black spots, and the front 
coxze and femora orange or bright 
red. The globular white or golden 
yellow eggs are laid in large masses 
usually on the undersides of the 
leaves in June and July and hatch 
in about ten days. The caterpillars 
spin large webs within which they 
feed. These webs are extended from 
time to time until they may enclose SOREN: Sao 
entire branches. The mature cater- pa eee as the ip pate. ss 
pilarcrare 2pm, lone, pale yellow- «POM Sunes kara): OO ae wan 
‘ish brown or grayish, clothed with Ce Eis i eae) 
long whitish hairs arising from black and orange tubercles. There is 
usually a yellow stripe along each side and a dusky one along the back. 
Maturity is reached in the fall, and the winter is passed as pupe within 
dark brown cocoons attached to the tree trunks or in any secluded place. 
The caterpillars are gregarious and feed on many forest, shade, and 
ornamental deciduous trees and shrubs, and various cultivated plants. 
Willows, black walnuts, and cottonwood are often seriously infested in the 
west. The species also commonly invades orchards feeding on apple, cherry, 
peach, pecan, English walnut, and so forth. Cotton and hops are also 
attacked in California and Arizona. The distribution embraces practi- 
cally all the west, the species being recorded in New Mexico, Arizona, 
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Colorado, Nevada, California, Oregon, Washington, Idaho, and British 


Columbia. The spotless fall webworm, Hyphantria textor (Harris), has © 


white antenne and spotless abdomen and is considered but a variety of the 


Fie. 553.—Larva of the fall webworm, Hyphantria cunea (Drury), feeding at edge of nest. 


above by some workers. Its range, habits, and natural enemies are all 
practically the same. 


The painted desert moth, Arachnis picta Packard, has a wing expanse of 40 mm., 
the wings are marbled gray and whitish above with orange or yellow spots on the under- 
sides of the fore wings and red spots on the hind wings. The abdomen is red and black 
above and gray beneath. The caterpillars are densely clothed with black and brown 
hairs and at times appear in countless numbers in the arid regions of Mexico, Southern 
California, Arizona, New Mexico, and Colorado, and defoliate lupines, roses, sage- 
brush, and many other plants. 


AGARISTIDA. Wood Moths, Foresters. 

The eight-spotted forester, Alypia octomaculata (Fabr.),! is a velvety black moth, 
each fore wing with two large yellow spots and each hind wing with two white or cream 
spots, and an expanse of 30-33 mm. They appear in May and July. The caterpillars 
are 35 mm. long when mature, bluish brown, the head and shield bright orange with 
black spots; each segment banded white and orangg or reddish, the eleventh with a 
prominent hump; the true legs black and prolegs orange. They commonly feed on wild 
a ouster grapes and Virginia creeper throughout the east and range west into 

olorado. 


eae Noctuid Moths, Millers, Cutworms, Armyworms, Owlet- 
Moths. 
This is a large family of very injurious species. The adults are of medium 
size and sombre yellow, tan, gray or brown colors, some with brightly 
colored hind wings. 
They are night fliers, many being attracted to lights and commonly known 
as millers. The eggs are laid on the ground or host plant usually in the 


1C, P. Gillette and G. M. List, Bul. 210, Colo. Agr. Exp. Sta. 1915. 
2J. B. Smith, Contrib. towards a Monograph of Noctuide, etc. Bul. 38, U. S. Nat. 


a 
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early spring. The larve (Fig. 532) are naked, smooth, with very few in- 
conspicuous hairs, usually striped or mottled, normally with five pairs of 
prolegs, which may be reduced to three or four pairs in the semi-loopers. 
They are nocturnal.and have variable habits, the cutworms living in the 
soil and feeding on the roots or cutting off plants at the surface. The climb- 
ing cutworms ascend plants and trees for feeding purposes; the green fruit 
worms attack developing fruits; the armyworms appear in countless 
numbers and devastate everything in their path; the stalk borers infest 
stems of grasses and other plants; the semi-loopers feed on truck and forage 
crops; and the afterwings and dagger caterpillars feed largely on the leaves 
of trees, and so forth. Maturity is reached by late summer or fall. Pupa- 
tion usually occurs as a naked chrysalis in a cell in the soil. Hibernation 
occurs as immature caterpillars or as pupz in the soil. There are one or 
several broods a year. The larve are heavily preyed upon by natural pre- 
daceous and parasitic insects consisting chiefly of the predaceous ground 
. beetles, tachina flies, and hymenopterous parasites. Artificial control 
measures are summarized as follows: 


1. Rotation of crops. 

2. Clean culture in the fall and winter to eliminate egg laying on weeds and volun- 
teer plants. 

3. Fall and winter plowing to prevent egg laying and to kill hibernating forms. 

4. Light traps to capture adults. 

5. Running poultry and hogs over infested fields to destroy worms and pups. 

6. Poison baits to be broadcasted over infested fields. 


Formula 
- Small Lots Large Lots 
Wheat Bran or Alfalfa Meal................ 614 pounds 50 pounds 
Paris Green or White Arsenic............... 44 pound 2 pounds 
BITC anrADUNIOIASSESs cis pce ok ee see ee eee 14 pint 2 quarts 
NAVI 5.01 9a Qt SUS ect Ie OE Re Ra 44 gallon 2-4 gallons 


7. Arsenical spray, 2 pounds of powdered arsenate of lead to 50 gallons of water. 

8. Trenches to capture armyworms; drag log through to keep open and kill the 
caterpillars. 

9. Irrigation where possible to stimulate growth and drown worms. 

More specialized forms of control will be listed under the species. 


The corn earworm or cotton bollworm, Heliothis obsoleta (Fabr.) (Chlori- 
dea) * (Figs. 554, 555), is one of the most common and injurious pests 
throughout the entire country. The adults have a wing expanse of 35-45 
mm., and are fawn colored with darker spots on the fore wing and a brown 


Mus., p. 237, 1890. Bul. 44, U. S. Nat. Mus., 1898. “Noctuide of California.” P. 
C. Jour. Ent., I, 1910, p. 179; Il, 1910, p. 275; III, 1911, p. 558. 

A. Gibson, Cutworms and Armyworms. Div. Ent. Dom. Dept. Agr. Canada. Bul. 
70, 1912; 10, 1915. 

Wm. T. M. Forbes, “A acne ef the Genera of Noctuide of Northeastern N. A.”’ 
Jour. N.Y. Ent. Soc., 22, 1914, 

W. R. Walton, “Cutworms.”” Varhers Bul. 739, U.S. Dept. Agr. 1920. 

1A. L. Quaintance and C. T. Brues, The Cotton Bollworm. Bul. 50, Bur. Ent. U.S. 
Dept. A 

P BSC; Bishop, “The Bollworm or Corn Earworm.” Farmers’ Bul. 872. U.S. Dept. 
me 1922 
is Wd J, Phillips ay K. M. King, “The Corn Earworm.” Farmers’ Bul. 1310, U. 8. 

Dept. Agr. 1 
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margin and transverse brown band on each hind wing. They are nocturnal 
and emerge from overwintering pupe in April, May, and June. The small 
somewhat flattened round eggs are white or pale yellow, longitudinally 
ribbed with fine crosslines, and are laid on the food plants: in May and 
throughout the summer and fall. On corn they are deposited usually on 
the silk. The mature caterpillars are familiar to all, averaging from 35-45 
mm. in length, and are yellowish with purplish or brownish dorsal and 


Fia. 554.—Larvex of the corn earworm or cotton bollworm, Heliothis obsoleta (Fabr)., and 
characteristic work on ear of sweet corn. 


subdorsal stripes. They are commonly called corn earworms because of 
the injury to green corn on the cob. Sweet corn is seriously damaged in 
this way and in some localities it cannot be successfully raised because of 
the inroads of the caterpillars. The name cotton bollworm is given because 
of the injury to the green bolls of cotton wherever this crop is grown, while 
that of green tomato worm is given because of the very common attacks 
on the green fruits of tomato. In addition to these crops, the caterpillars 
feed on alfalfa, globe artichokes, the developing pods of beans, cabbage, 
chick pea, clover, geranium, gladiolus, grape, hemp, henbane, malva, 
melilotus, mignonette, millet, okra, peach, pea, peanuts, pear, pepper, 
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pumpkin, rice, roses, squash, strawberry, sunflower, tobacco, and hairy 
vetch. .Pupation occurs in the soil about the bases of the plants. A com- 
plete life cycle requires about 35 days in summer, there being three or more 


Fie. 555.—Adult of the corn earworm or cotton bollworm, Heliothis obsoleta (Fabr.). 


broods annually. The winter is spent as pup in the soil. The insect is 
cosmopolitan in distribution, occurring throughout much of the tropical 
and temperate regions of the world. It is known in every Western State. 
Control measures are difficult. 
Crop selection is a very impor- 
tant item. The use of arsenical 
sprays and dusts has given 
some very good results on sweet 
corn if applied every seven or 
ten days when the ears are 
forming silk. 

The pale western cutworm, 
Porosagrotis orthogonia Morr.,' 
has a wing expanse of 38 mm., 
and is mottled gray. The adults 
are both nocturnal and diurnal, 
appear in late August and Sep- 
tember, and deposit the whitish 
eggs in small batches in the soft 
soil about one-fourth inch deep, : mean 
the newly cultivated fields being Fie. 556.—Common noctuid moths. A, the varie- 


tap: gated cutworm, Lycophotia margaritosa (Ha- 
preferred. They hatch within a worth); B, the reaper dart, Huxoa messoria 


few days or not until the follow- — (Harris). (After Severin.) 

ing spring. The winter, how- 

ever, is usually spent in the immature larval condition. Mature larve are 
greenish gray with brown head and shield and small black spiracles. They 
feed until late June when they attain a length of 30 to 36 mm. Pupation 


_ 1J. R. Parker, A. L. Strand and H. L. Seamans, ‘‘The Pale Western Cutworm.” 
Circ. 94, Mont. Agr. Exp. Sta. 1920. Jour. Agr. Research, 22, p. 289, 1921. 
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occurs two or three inches in the soil. There is but a single brood a year. 
The caterpillars often appear in countless numbers and attack the plants 
below the surface of the soil, feed day and night, and are specially injurious 
to winter and spring wheat, but infest wild grasses, alfalfa, barley, beets, 
cabbage, carrots, flax, oats, onions, and weeds. The species is most serious 
as a pest in Montana and Alberta, but ranges in North and South Dakota, 
western Kansas and Nebraska, Wyoming, Colorado, Utah, New Mexico, 
Arizona, and captures have been made in Nevada and California. Summer 
fallow offers the best means of control, but fair results are obtained by late 
plowing after the middle of September. The adults are effectively trapped 
by lights. Porosagrotis vetusta (Walker) is gray with a pinkish tinge and 
the caterpillars pale pinkish with dark tubercles. They attack field, truck, 
forage, and cereal crops. The range includes much of the country. The spe- 
cies is known in Colorado, Arizona, California, and British Columbia in the 
west. 


The reaper dart, Huxoa messoria (Harris) (Fig. 556, B), has a wing expanse of 35- 
40 mm. and is silvery gray with dark mottled fore wings. It is very common through- 
out the United States and.is always abundant in the summer and fall along the Pacific 
Coast in California, Oregon, Washington, and British Columbia. The dull, pale green 
larve attack wild grasses, weeds, and cultivated crops, and may be present, in great 
numbers. Huzoa excellens (Grote) is similar to the preceding species and is often 
common and destructive to truck and forage crops in the Western States. It ranges 
from the Rocky Mountains to the Pacific Ocean and north into British Columbia. 

The red-backed cutworm, Huxoa ochrogaster (Gn.), is variable in color from light 
fawn to uniform dark brown. The cutworms are characterized by the reddish color 
on the dorsum. They feed on succulent plants and are very destructive to cereal, 
forage, and truck crops. In many parts of the country this is the most regular and 
destructive species. In the west it has been injurious in Montana and British Columbia. 
It readily takes the poison bran mash. E. H. Strickland + recommends shorts in place 
of bran for this species. : 


The western armyworm, Chorizagrotis agresits (Grote) (Euzoa),” has a 
wing expanse of 32 mm. and is dark brown with gray markings on the fore 
wings. The armyworms are pale green to dark brown with dark stripes on 
the sides, and attain a length of 50 mm. when mature. They commonly ap- 
pear in small, though occasionally in enormous numbers, and travel in 
armies, devastating everything green in their path, including native grasses 
and weeds, truck, forage and cereal crops, cotton, forest, and fruit trees. 
It is a western species ranging from the Rocky Mountains to the Pacific 
and from Mexico into Montana. 

The army cutworm, Chorizagrotis auxiliaris (Grote),* is similar to the 
preceding one in habits and destructiveness, and the life history of each 
is much like that of the pale western cutworm previously described. The 
mature caterpillars are dark with a broad pale line down the back, a dark 
stripe on each side, and are 40-50 mm. long. They may appear in armies 
and attack all kinds of green vegetation. It has practically the same dis- 
tribution as the western armyworm. , 

The granulated cutworm, Feliia annexa (Treitschke), is brown, the fore 
wings grayish, pale at the tips and in the subcostal area, and the hind 

1Can. Ent., 47, p. 203, 1915. 

2 R. A. Cooley and J. R. Parker, Circ. 52, Mont. Agr. Exp. Sta. 1916. 


3R. A. Cooley, Circ. 4, Mont. Agr. Exp. Sta. 1910. Jour. Agr. Research, 6, p. 871, 1916. 
C. P. Gillette. Bul. 98, Colo. Agr. Exp. Sta., p. 19, 1995. 
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wings whitish. The caterpillars are 25 mm. long, smooth, dark gray with 
many black granules over the surface. They live in the soil and cut off 
the plants below the surface. Cereal, field, forage and truck crops are 
attacked. The species ranges from South America into much of the United 
States and occurs as a pest to 
alfalfa and other crops in Arizona 
and California. 

The greasy cutworm, Agrotis 

ypsilon (Rottemburg), has a wing 

expanse of 33 mm., the color is 
dull reddish or brownish gray 
with silvery patches at the bases 
and tips of the fore wings, and 
the hind wings and abdomen 
are silvery gray. The caterpil- 
lars are dull brown to nearly 
black with a broken pale yellow- 
ish line on the dorsum and two 
faint lines on each side. The 
whole surface is shiny and greasy 
in appearance. They are general 
feeders and particularly destruc- 
tive to succulent truck and 
forage crops. The species is cos- 
mopolitan and occurs through- 
out the country and the west. 

The variegated cutworm, Ly- 
cophotia margaritosa (Haworth) 
(Figs. 556, A; 557, 558), is a gray- 
ish brown moth with dark mot- 
tled. fore wings, a brassy lustre, 
and a wing expanse of 40-50 mm. 
The eggs are very small, flat- 
tened, spherical, white to dull 
lead color, distinctly and mi- 
nutely ribbed. They are laid in 
rows in large irregular masses on 
the foliage and stems of plants, “ 
the limbs and trunks of trees,and Fic. 557.—Egg mass of the variegated cutworm, 
other convenient places in the Lycphotia margaritosa (Haw.), on peach twig. 
early spring. The caterpillars s oabtietars 2: Ld ald erixaalag oo 
are general and destructive feed- 
ers on all kinds of vegetation and can be serious pests to forage, cereal and 
truck crops, flowers, fruit, shade, ornamental and forest trees. When ma- 
ture they are 40-45 mm. long, variable in color but usually gray or brown 
mottled above with gray or darker lines, and often with oblique gray areas 
on the sides. Thisis perhaps the most widely known and important cut- 
‘worm, being cosmopolitan in distribution and a pest in many countries. It 
is very common throughout the entire west. The fungus, Hmpusa aulice 
(Reichardt), kills the larve in many localities in the spring. 
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The striped beet caterpillar, Scotogramma trifolii (Rott.)! (Mamestra)?, 
is uniform or mottled ashy gray to luteous gray, with a wing expanse of 
30-37 mm. The eggs are white or yellow, hemispherical, ribbed, and laid 
singly on the undersides of the leaves in the early spring and during the 
summer. The mature caterpillars are 33 mm. long, dull green with a pinkish 
stripe along each side. They feed on succulent plants and are injurious 
to sugar beets, weeds, truck, and forage crops. There are two or three 
broods a year. The species occurs in Europe and North America and is 


Fia. 558.—Larve of the variegated cutworm, Lycophotia margaritosa (Haw.). 


recorded in Colorado, New Mexico, Arizona, California, Oregon, Washing- 
ton, and British Columbia in the west. 


The olive green cutworm, Neuria procincta (Grote) (Dargida), has a wing expanse 
of 45 mm., is dark brown with olive tints, and with cream cross and longitudinal lines 
on the fore wings. The mature caterpillars are 30-35 mm. in length, dark olive green 
with a pale dorsal line and three greenish lateral lines separated by brownish gray. They 
are often serious pests to wild and tame grasses in meadows and pasturelands in Oregon, 
Washington, and British Columbia, but are also known in California and Colorado. 

The brassy cutworm, Hriopyga rufula (Grote) (T@niocampa), has a wing expanse 
of 25-30 mm. and is brassy fawn colored with a darker brownish spot near the middle 
of each fore wing. The caterpillars are brassy in appearance and may ascend trees 
and attack the green fruit of apple, apricot, peach, pear, and plum. The species is 
known in California and Colorado and probably occurs in other Western States. 


The armyworm, Cirphis wnipuncta (Haworth) * (Heliophila) (Fig. 559), 


r 


i 
: 
‘ 


has a wing expanse of 30-35 mm., and is silvery gray or fawn colored with — 


1H. O. Marsh, Bul. 127, pt. 2, Bur. Ent. U. S. Dept. Agr. 1913. 
J. B. Smith, “Revision of the Genus Mamestra.” Proc. U. S. Nat. Mus., 14, p. 197, 
91. 


3 Arthur Gibson, The Army-Worm, Bul. 9, Ent. Branch Dom. Can. Dept. Agr. 1915. — 


D. G. Tower, ‘Amount of Food of Parasitized and Nonparasitized Larve.” Jour. 
Agr. Research, 6, p. 455, 1916. W. R. Walton, “The True Army Worm and its Con- 
trol.” Farmers’ Bul. 731, U. 8. Dept. Agr. 1916. John J. Davis and A. F. Satter- 
thwait, “Life History of the True Army Worm.” Jour. Agr. Research, 6, p. 799, 1916. 
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fine dark spots on both sides of the wings and a single distinct white spot 
near the middle of each fore wing from which the specific name is derived. 
The adults begin to appear in the spring and continue throughout the 
summer and fall, there being three or four broods a year. The eggs are 
nearly spherical, smooth, white or yellowish, smaller than a pin head, and 
usually laid in rows or masses in the folded blades or under the leaf sheaths 
of grasses and grains in the spring and during the summer and fall. They 
hatch in 8 or 10 days. The caterpillars mature in three or four weeks and 
are 18-25 mm. long, smooth, Cea dark gray or dusky, with three 
yellowish stripes on the dorsum, 
and a broad darker yellow stripe 
on each side. They are often ex- 
ceedingly numerous and prefer 
wild and cultivated grasses, ce- 
reals, and similar plants, but also 
attack forage, field, and truck 
crops. The winter is passed in 
the immature larval stages. The 
species is widespread throughout 
the world and occurs in all parts 
of North America. It is com- 
mon in the west. 


The wheat head armyworm, Neleu- 
canta albilinea (Hbn.),1 is a pale fawn 
and white moth, the fore wings with a 
broken brown line lengthwise across 
the middle. The caterpillars are serious 

ests to the heads of wheat, oats, bar- 
ey, timothy, and other cereals and 
grasses. They also feed on the leaves. 
There are two broods. The species 
occurs in the Eastern States and ranges 
west into Colorado, New Mexico, and 
Arizona. — 

The zebra caterpillar, Ceramica picta Fig. 559.—Adult of the armyworm, Cirphis 
(Harris) (Mamestra), has a wing ex- unipuncta (Haw.). 
panse of 35-40 mm.; the head, thorax, 
and fore wings are reddish brown, the latter somewhat mottled dark purple; and the 
abdomen and hind wings whitish. The larvee are variable in color, but usually leas the 
head reddish and the body with yellow stripes, and white lines and black spots on the 
sides. They are general feeders and attack truck, cereal, forage and field crops, fruit, 
forest, and ornamental trees, and weeds. The species occurs. throughout the country 
and is known in Colorado, Utah, Nevada, California, Idaho, and British Columbia in the 
west. 

The fern moth, Huplexia lucipara (Linn.), is of medium size and of a rich velvety 
maroon, mottled gray color, the caterpillars are green and match the color of ferns upon 
which they feed. 'This is a European species which infests ferns in greenhouses and resi- 
dences in various parts of the United States. It was taken in California in 1922 by 
the author, and is often destructive in the San Francisco Bay region. 

The cotton cutworm, Prodenia ornithogalli Guenée, has a wing expanse of 38 mm., 
the fore wings are mottled gray, brown, and of various colors, and the hind wings 
and abdomen are pale. The caterpillars are olive brown with a greenish cast, fine 
longitudinal gray lines, and a double row of velvety green or black spots on the dorsum. 
_ They attack truck and field crops, flowers, fruit, forest, and shade trees, and are often 


1R. L. Webster, Jour. Econ. Ent., 4, p. 179, 1911; 5, p. 335, 1912, 
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a pest to the bolls of cotton in Mexico, Southern California, Arizona, and New Mexico. 
The species ranges east into the Atlantic States. 


The yellow-striped armyworm, Prodenia prefica Grote (Fig. 560), has a 
wing expanse of 35-40 mm., is gray or brown, the fore wings mottled with 
slate colored and buff markings, the hind wings silvery and gray. The 
mature caterpillars measure 35-50 mm., are velvety black on the dorsum 
with two prominent and many fine bright yellow stripes on the sides, and 
reddish beneath. They are general feeders and have been serious pests to 
alfalfa in the central valleys of California. They also infest truck crops, 
melons, grapevines, weeds, and cot- 
ton. Serious outbreaks have occurred 
in California in 1915, 1918, and 1922. 

The beet armyworm, Laphygma 
exigua (Hbn.) (Caradrina flavimacu- 
lata Harvey), is one of the common- 
est pests in the west. The adults are 
| mottled gray or dusky with distinct 
paler markings on the fore wings, and 
| an expanse of 25-30 mm. They ap- 
pear in the spring and deposit the 
pale greenish or pinkish striated eggs 
in small or large masses, covered with 
a white cottony material on the host 
plants. The larve attain a length of 
35 mm., are pale or olive green above 
with a dark dorsal stripe and a yel- 
low subdorsal stripe on each side, 
and the entire ventral half pale 
yellowish. They often appear in 
countless numbers and have been 
Fic. 560..The yellow-striped armyworm, particularly injurious to sugar beets, 


Prodenia prefica Grote. destroying not only the tops, but the © 


roots as well. They also feed on 

cereal, field, forage and truck crops, weeds, and grasses. There are two 

or three broods a year. It is at times a serious pest to young cotton in 

California. The species was probably introduced from Europe and occurs 
throughout the west and in the Hawaiian Islands. 

The fall armyworm, Laphygma frugiperda (A. & S.), is a like species with 

similar habits. The caterpillars appear every year in some areas and while 


they prefer cereal crops, they readily attack forage and truck crops, weeds, — 


fruit, ornamental and forest trees. There are two or three broods a year 
and the winter is spent in the chrysalis and adult stages. The species 
ranges from South America into the northern part of the United States, 
and occurs in the Western States of New Mexico, Colorado, Wyoming, and 
Montana. 


The stalk borer, Papaipema_ nebris (Gn.), bores the stalks of celery and different — 


weeds in British Columbia. The larve of Cea cirphidia Hamp. (Fig. 561) infest the 
aks of wild rye in Southern California. Luceria tranquilla (Grote) infests elder in 
alifornia. 
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The moths of the genus Catocala are mostly mottled gray to match the bark of de- 
ciduous trees, but have showy red or orange hind wings which are usually bordered 
and banded with black. The caterpillars of C. aholibah Strecker are brownish with 
black specks and reddish tubercles encircled with white, pink legs, and white venter. 
They feed on the catkins of oaks in the Pacific States and east into Colorado. The 
larvee of C. aspasia Stkr. feed on poplars and cottonwoods in Utah and Colorado. The 
larvee of C. californica Edw. are purplish brown with black, orange, and reddish stripes 
and markings, 60 mm. long when mature, and feed on willows in California. 


The alfalfa semi-looper, Autographa californica (Speyer) (Plusia, Phy- 
tometra) 1 (Fig. 562), has a wing expanse of 30-40 mm.; the fore wings are 
gray with a silver “gamma” mark near the middle of each, the hind wings 
and the body dull gray or brown. The semi-looper appears in the spring 
and throughout the summer, and visits flowers at dusk and the early part 

: of the night. The pale yel- 
low, hemispherical eggs are 
laid on the host plants. The 
mature caterpillars are 25 
mm. long, dark olive green 


Fie. 561.—Larve and pupa of Cea cirphidia Hamp- Fie. 562.—Adult of the alfalfa 
son. A common cutworm which works within semi-looper, Autographa cali- 
the stems of wild rye in Southern California. fornica (Speyer). 


with paler head, with dark dorsal and two subdorsal lines, and with but two 
pairs of prolegs behind the middle and a single pair at the extreme posterior 
end. They move in a looping fashion. They are very general feeders and 
are responsible for serious damage to alfalfa and to other forage crops as 
well as to cereals, truck crops, flowers, weeds, fruit, ornamental and forest 
trees, and shrubs. The winter is passed in the pupal and adult stages 
and there are two broods, the adults of the second appearing in July. 
The species occurs throughout the west, having been recorded in all the 
States excepting Arizona and New Mexico. The cabbage looper, Awutogra- 
pha brassice (Riley), is a similar species which is common throughout the en- 
tire country and is usually confused with the preceding one. The caterpil- 
lars are specially fond of cabbage and other cruciferous plants, but are also 
general feeders. The celery looper, A. falcifera (Kirby) (Plusia simplex 
Gn.), is much like the two preceding species, but large with purplish brown 
fore wings which are not scalloped. The pale green larve feed on celery, 
sugar beets, lettuce, and succulent weeds and plants throughout the United 


' 1J. A. Hyslop, Bul. 95, pt. 7, Bur. Ent. U. S. Dept. Agr., p. 109, 1912. 
ol eee Second Bien. Crop Pest and Hort. Rept. 1913-1914, Ore. Agr. Exp. Sta., 
p. 104, . 
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States and the west. The cotton leaf worm, Alabama argillacea (Hbn.), is a 


very common species infesting cotton in the Southern States. It ranges — 


west into New Mexico, Arizona, and Southern California. 


The giant noctuid, Hrebus odorata (Linn.), is a huge dark brown moth having a wing 
expanse of 160 mm. ‘The fore wings are marked with an eye spot shaped like a comma 
near the middle and the hind wings each have a large double eye spot near the anal 
angle. The female has a double irregular white band across the middle of both pairs 
of wings, which is wanting in the male. This moth is a tropical species which ranges 
northward from South and Central America. Adults are frequently taken as far north 
as Berkeley, California, and in Arizona and New Mexico, and occasionally in Colorado 
and Utah. 


DIOPTIDZA. Oak Moth. : 
The California oak moth, Phryganidia californica Packard! (Figs. 563- 
566), has a wing expanse of 25-35 mm., is of a uniform pale brown through- 


Nn Ais a 


Fia. 563.—Eggs of the California oak moth, Phryganidia californica Packard, on leaf of coast 
live oak. 


out, with the antenne and wing veins slightly darker. The males have pecti- 
nate antennz and faint yellowish patches near the middle of each fore wing. 
The eggs are nearly spherical, slightly flattened above, 1 mm. in diameter, 
first white and changing to yellow, brownish, and pinkish gray as the 
embryos develop. They are laid singly or in masses on the leaves, limbs, 
and elsewhere on the hosts and other trees and shrubs. They hatch in 
from 10-15 days. The caterpillars molt about five times. When mature 
they are 25 mm. long, olive green with black and prominent yellow longitu- 
dinal stripes on the dorsum and sides, and with brown or reddish head. The 
pupz or chrysalids are 12-14 mm. long, shining, smooth, whitish or yellow- 


ish with black markings. They are suspended by the posterior end to the 


leaves, limbs, or trunks of the trees or to any convenient object nearby. 
There are two broods annually. The adults which appear in October and 
November, immediately lay eggs, most of which hatch before winter, but 


1H. E. Burke and F. B. Herbert, Farmers’ Bul. 1076, U. S. Dept. Agr. 1920. 
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some remain on the trees and do not hatch until the following spring. On 
the live oak trees the immature caterpillars pass the winter in a more or 
less active feeding condition, while all perish on the deciduous oaks when 
the leaves fall; a few eggs, however, survive on old leaves which do not fall, 
a fact which accounts for caterpillars appearing on the deciduous oaks 


Fie. 564.—Caterpillars and chrysalids or pup of the California oak moth, Phryganidia 
californica Packard. The caterpillars are feeding on oak leaves. 


when the new growth comes out in the spring. This winter brood of cater- 
pillars matures in May and June and after pupation the moths emerge in 
June and July and lay their eggs on all kinds of oak trees. They hatch in 
a short time and give rise to the summer brood, the adults of which appear 
in October and November, thus completing the yearly cycle. The cater- 
pillars are present in few or large numbers every year, but are seriously 
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fia. 565.—Adults of the California oak moth. Phryganidia californica Packard, in natural 
repose on the bark of an oak tree. 


Fig. 566.—Oak trees near Palo Alto, California, defoliated by the caterpillars of the Cali- 
fornia oak moth, Phryganidia californica Packard. The trees at the left were only par- 
tially defoliated when the photo was taken. ; | 
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destructive only at long, irregular intervals, when they often completely 
defoliate the largest trees over extensive areas. All varieties of oaks and, 
rarely, chestnuts, eucalyptus, and other trees are attacked. The species 
occurs in many parts of California, but is most destructive in the San 
Francisco Bay region. That the moth is not regularly a pest is probably 
due to the very efficient work of natural enemies. A bacterial wilt disease 
kills many of the caterpillars. Artificial control can best be effected by 
spraying the trees in spring with 3 pounds of powdered arsenate of lead 
to 100 gallons of water, to kill the overwintering and newly hatched larve 
and thus cut down the summer brood. The spray, however, can be effec- 
tively used at any season. 


NOTODONTIDZ. The Prominents.! 

The yellow-necked caterpillar, Datana ministra (Drury) (Fig. 567), has a 
wing expanse of 35-45 mm., the bodies are dark brown, the fore wings 
cinnamon brown with three or four 
darker lines across each, and the hind 
wings pale yellowish. The species is 
single brooded, the winter being spent 
in the pupal stage in the soil. The 
adults appear in the spring and lay 
the ovate white eggs in masses of 25- 
50 on the undersides of the leaves. 
The mature caterpillars are 55 mm. 
long, have a black or dark red head, 
bright yellow or orange prothoracic 
shield or neck, black body clothed 
with fine long whitish hairs and with 
four bright yellow stripes on each . 
side. They are gregarious and when 
disturbed the head and tail are thrown 
into the air, the body being supported 
by the middle prolegs. The very 
young caterpillars skeletonize the ten- 
der leaves, but after a week or so 
old they devour all but the stems and 
midribs. It is a common orchard 
pest attacking apple, apricot, cherry, 
chestnut, peach, pear, plum, quince, 
walnut and also blackberry, birch, 
hazel, hickory, oak, wild cherry, wild plum, hornbeam, black walnut, and 
many other forest and ornamental trees and shrubs. The species occurs 

_throughout much of the United States and is known in California, Idaho, 
and British Columbia in the west. The use of arsenate of lead spray or 
dusts will easily control the caterpillars when young. Datana robusta Stkr. 
infests lemon berry or sumach in Southern California. 

The red-humped caterpillar, Schizura concinna (A. &§.) (Fig. 568), has a 
wing expanse of 30-35 mm. and is plain reddish brown or gray. The 


1B. Neumogen and H.G. Dyar, ‘A Preliminary Review of the Notodontidw.”’ Trans. 
. Am. Ent. Soc. 21, p. 179, 1894. 
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Fia. 567.—The yellow-necked caterpillar, 
Datana ministra (Drury). Larve. 
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nearly spherical, pearly white eggs are laid in large masses on the under- © 
sides of the leaves in the spring. The full grown caterpillars are yellow or 
reddish and have six or eight dark tubercles on each segment, and the entire 
body lined with white, very dark reddish brown, red, and black lines. The 


Fig. 568.—The red-humped caterpillar, Schizura concinna (A. and S.). 


head is bright red, as is also the fourth segment which is distinctly humped 
and on the top of which are two prominent black tubercles. The length 
varies from 25-35mm. The reddish brown chrysalids are enclosed in a thin 
cocoon in a cell in the ground where the winter is spent. There are one or 
two broods annually. The caterpillars are gregarious and common orchard 
pests, appearing most abundantly in midsummer or later, and stripping 
the foliage of apple, apricot, aspen, birch, blackberry, cottonwood, cherry, 
hawthorn, huckleberry, pear, plum, poplar, prune, rose, willow, and black 
and English walnuts. The species occurs throughout the country and is 
recorded in California, Oregon, Washington, Idaho, Montana, and British 
Columbia in the west. 


LYMANTRIID (Liparide). Tussock Moths. 

The California tussock moth, Hemerocampa vetusta (Bdv.) 1 (Figs. 569- 
572), has a wingless gray female. 12-15 mm. long and winged males having 
an expanse of 20-25 mm., brown with gray markings. The eggs are small, 
round, white, and laid in closely matted gray felty masses upon the old 
cocoons or the bark of the 
trunk or larger limbs. The full 
grown caterpillars are 13-25 
mm. long, gray with numerous 
brightly colored red, blue, and 
yellow spots, four median and 
one posterior white dorsal tuft, 
and two long anterior and one 
posterior black horn-like tuft. 
These black tufts are respon- 
sible for the name, horned 
caterpillars. They feed on the 
leaves and young fruit of the Fic. 569.—Caterpillar of the California tussock 
apple and are accountable for moth, Hemerocampa vetusta (Bdv.). 
much damage in many sec- 
tions. The developing fruit heals over the injuries, causing very charac- 
teristic scabbing (Fig. 570) which ruins the market quality. The cater- 
pillars also attack almond, apricot, blackberry, California Christmas berry, 
California coffee berry, cherry, hawthorn, lupines, manzanita, oaks, pear, 

1W. H. Volck, Bul. 183, Cal. Agr. Exp. Sta. 1907. 
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‘plum, prune, walnut, and willows. There is but a single brood. The eggs 
are laid in late summer and fall, remain on the trees during the winter, and 
begin to hatch when the leaves unfold in the spring. The adults emerge 
in May, June, and July, mate and deposit their eggs, thus completing the 
life cycle. The species occurs along the Pacific Coast from Southern Cali- 
fornia into British Columbia. The variety cana (Hy. Edw.) occurs in the 
Sierras. Artificial control consists in the removal and destruction of the 


Fic. 570.—Mature Newton Pippin apple 


showing characteristic injury by the o 

larve of the California tussock moth, Fie. 571.—The California tus- 
Hemerocampa vetusta (Bdv.), when the sock moth, Hemerocampa ve- 
fruit was very small. tusta (Bdv.). Adult female. 


egg masses during the winter, jarring the caterpillars from the trees, and 
banding as suggested for cankerworms. 


The oak tussock moth, Hemerocampa gulosa Hy. Edwards,! has usually been con- 
sidered a race of the preceding species. The larve are distinguished by the often black- 
tipped dorsal tufts and the wholly black tuft on the eighth segment. The adult males 
are also larger and with more distinct markings. The caterpillars feed on oaks in the 
Sierras of California. 

The fir tussock moth, Hemerocampa pseudotsuga McDunnough,? has also often been 
considered previously a variety of H. vetusta (Bdv.). The caterpillars are distinguished 
by the dorsal tufts and the abdominal segments of which one to four are whitish tipped 
with chestnut brown and the pencil or tuft on the eighth segment black tipped with 
ea brown. They feed on Douglas fir. The species commonly occurs in British 

olumbia. ; 

The white marked tussock moth, Hemerocampa leucostigma (A. & 8.), is the common 
tussock moth of the Eastern States. The male and female are much like the western 
species. The caterpillars are 30-35 mm. long, bright yellow, the head and two small 
tubercles on the posterior portion of the back bright coral red; four creamy dorsal 
tufts; two anterior and one posterior black plume; and black and yellowish stripes 
on the back and sides. The habits'and life history are similar to the California tussock 
moth. It ranges west into Colorado and British Columbia and is very heavily para- 
sitized in the east by a large number of tachina flies and hymenopterous parasites.’ 


eee Can. Ent., 53, p. 53, 1921. 
Se 
?L. O. Howard, Tech. Ser. 5, Div. Ent. U. S. Dept. Agr. 1897. 
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Oslar’s tussock moth, Hemerocampa oslari (Barnes), commonly attacks fir trees in 


the high mountains of the Western States. In Colorado the caterpillars strip the tops , 


of the fir trees destroying the seed crop, and also strip the tops of the white fir in th 


Sierras of Nevada and California. 


The antique tussock moth, Notolophus antiqua (Linn.), has reddish brown wings in 
the male which have two dark transverse bands and a conspicuous white spot near 


G 


Fig. 572.—The California tussock moth, Hemerocampa vetusta (Bdy.). Adult male. 


the anal margins of the fore wings. The females are yellowish to grayish black. The 
caterpillars resemble those of the other tussock moths, but have the first two dorsal 


tufts black in the younger stages which become lighter 
with age. The eggs are laid in large masses, one layer deep 
and without protective covering, usually on the old cocoons. 
The larval food consists of alder, apple, apricot, mountain 
ash, aspen, beech, birch, cherry, hawthorn, hazel, larch, 
oaks, pear, pine, poplar, plum, prune, quince, and willow. 
The species occurs in Europe and various parts of North 
America. In the west it is recorded in California, Oregon, 
Washington, British Columbia, Idaho, and Montana. This 
species is also known as the rusty tussock or vaporur moth. 


The satin moth, Séilpontia salicis (Linn.),! has 
a wing expanse of 35-55 mm., is satinlike, white, 
often with yellowish, or in the male, blackish 
costal margin; head, collar and pectinatians of 
the antenne dark; tibiz and tarsi with wide black 
rings. The eggs are laid in clusters and cemented 
by a whitish secretion on the undersides of the 
leaves, on the branches and trunks of the trees, or 
on any convenient nearby object, during July and 
August. They hatch in a short time and the 
larvee begin to feed on the leaves. They hibernate 
as immature brownish black caterpillars which 
have whitish spots on the back, are 6 mm. long, 
and covered with brown spines. Protection is af- 
forded in crevices in the bark which are lined and 
covered with silk webbing. The caterpillars begin 
feeding in the spring and become full grown by 
the first of July. They are then 45-50 mm. long, 
blackish, mottled with irregular white markings in 


Fia. 573.—Egg mass of the 
forest tent caterpillar, 
Malacosoma disstria Hbn., 
surrounding small apple 
twig. The eggs are covered 
with a waterproof cement 
to protect them during 
the winter. 


the form of subdorsal lines and a row of nearly square white blotches on the 
dorsum, and with brown spines and longer, paler hairs. They feed largely on 


1A. F. Burgess, Dept. Circ. 167, U. S. Dept. Agr. 1921. 
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the foliage of poplars and willow, but are also recorded on oak in Europe, and 
often completely strip the trees. Pupation occurs in cocoons in the leaves or 
on the bark or nearby objects. There is but asingle brood. The satin moth 
occurs in Europe and Siberia and was introduced into Massachusetts in 
1920. A. L. Melander ! recorded it in 1922 as established on poplar trees 
in northwestern Washington and just across the border in British Columbia. 

The infested areas are under Federal quarantine. Spraying in the spring 
with 5 pounds of powdered arsenate of lead and a spreader to 100 gallons 
of water is suggested as a remedy. 


LASIOCAMPID &. Tent Caterpillars, Lappet Caterpillars, Lasiocampids. 
The forest tent caterpillar, Malacosoma disstria Hbn. [M. erosa (Stretch)] 
(Figs. 573-575), is the most generally distributed species in the west. The 


Fic. 574.—A group of forest tent caterpillars, Malacosoma disstria Hbn., resting on web on 
apple branch. 


adults have a wing expanse of 20-35 mm. The color varies from a rusty 
red to pale fawn, the fore wings with two narrow, pale, oblique transverse 
lines separating off a wide dark band. ~The males are usually smaller and 
much darker than the females. The adults appear in early or mid summer 
and the females deposit the eggs in very characteristic rings around the 
small twigs of the trees and cover them with a silvery gray or dark cement. 
The tiny caterpillars form in late fall, pass the winter within the egg shells, 
and emerge when the leaves begin to ‘unfold in the spring. The caterpillars 


1 Insect Pest Surv. Bul. Bur. Ent. U.S. Dept. me 6, p. 223, 1922. 
.. 2J. M. Swaine, “Tent Caterpillars.” Ent. Car. 1 , Div. Ent. Dom. Can. Dept. Agr. 
1913. 
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are gregarious and live in large colonies. This species instead of building 
the large silken tents, collects in dense masses on the larger limbs and trunks 
of the host trees when not feeding. The caterpillars are dusky brown with 
fine yellowish brown dorsal and lateral stripes, a row of diamond or key-hole 
shaped white spots along the back, are clothed with long, fine brown hairs, 
and measure 45-55 mm. long when mature. They are voracious feeders and 
often strip the trees of the leaves and young fruit. Pupation occurs in a 
yellowish silken cocoon in any convenient place on the tree or nearby 
objects. There is but a single brood. The hosts include apple, birch, box 
elder, cherry, choke cherry, hawthorn, peach, pear, plum, poplars, prune, 
quince, roses, willow, and many other fruit and forest trees. This species 


Fig. 575.—Colony of the forest tent caterpillar; Malacosoma disstria Hbn., resting on an 
apple tree. 


is very common throughout the continent and occurs along the Pacific 
Coast chiefly in California, Oregon, Washington, and British Columbia, but 
is recorded also in Idaho, Montana, and other Western States. For control 
dust the young caterpillars with 5 per cent nicodust or with powdered 
arsenate of lead. In California a number of hogs were killed on the ranges 
in Mendocino County because they ate cocoons and pup of this moth 
which were very abundant in 1918. 

The apple tree tent caterpillar, Malacosoma americana (Fabr.), is the well 
known eastern tent-making species. The caterpillars have a white dorsal 
line bordered with reddish brown, and a row of blue spots and reddish 
brown and yellow lines and markings on the sides. The caterpillars con- 
struct large webs in the early spring and feed on deciduous fruit, forest, 
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and ornamental trees and shrubs. The species ranges west. into New 
Mexico, Colorado, Montana, Idaho, and British Columbia. The natural 
enemies are numerous and include those listed for the preceding species 
and many others. 

The California tent caterpillar, Malacosoma californica (Pack.), is a com- 
mon oak-infesting species in California. The caterpillars are reddish brown 
or tawny above and paler beneath, with a blue line on each side. They 
construct large tents in the spring and are common on almond, apple, 
apricot, ash, California Christmas berry, California coffee berry, ceanothus, 
cherry, cottonwood, currant, hazel, madrona, oak, plum, prune, red bud, 
willow, and other fruit and forest trees. 


Malacosoma constricta (Stretch) has the body of the caterpillars orange brown, 
densely covered with blue on the sides, and subdorsal blue dots. It very closely re- 
sembles the preceding species and feeds on oaks, other native trees, and shrubs and 
fruit trees in Arizona, California, and Oregon. 

The great basin tent caterpillar, Malacosoma fragilis (Stretch), is a common and often 
injurious species in the region between the Rocky Mountains and the east, and the 
Sierras and the Cascades, but extends over the west slopes of the latter into northern 
California and southern Oregon. ‘The caterpillars are tawny with body black, head 
blue gray, broad pale blue dorsal stripe, fine orange subdorsal lines, two blue sub- 
dorsal spots on each segment, and the hair on sides whitish. They are omnivorous 
feeders, attacking and webbing chiefly ash, aspen, ceanothus, wild cherry, cottonwood, 
wild gooseberry, manzanita, oaks, wild plums, poplars, wild rose, and willow, and orchard 
iba when available. The species is often very abundant in higher altitudes. The 

ges are laid in masses or in bands halfway around the twigs. ‘The adults are pale 
ow or ochre. The distribution includes New Mexico, Colorado, Wyoming, Montana, 
Utah, Nevada, California, and Oregon. 

The coast tent caterpillar, Malacosoma pluvialis (Dyar), is a common species in the 
Pacific Northwest, ranging between the Sierras and Cascades to the ocean in northern 
California, Oregon, Washington, and British Columbia. The caterpillars are tawny 
above with a dorsal row of elliptical blue spots, on each side of which are two orange 
spots on each segment, and pale diffused orange lines and spots along the sides. They 
live in rather small compact nests and infest alder, apple, hawthorn, and wild and 
cultivated cherry, currant, and rose. 


BOMBYCID. Silk Moths. 

The Chinese or mulberry silkworm, Bombyx mori Linn., is by far the most 
important commercial member of the insect world, as it is the basis of large 
industries not only in Asiatic and European countries where the worms are 
reared and the raw silk produced, but also in America where much of the 
manufacturing of silk products occurs. Many vain efforts have been made 
to produce silk in California, but there is now one large company which 
hopes to succeed by adapting modern methods on a large scale to offset 
the cheap labor of foreign countries. The silkworm is native to Asia and 
has been domesticated for so many years that it cannot exist without the 
care of the human race. By careful selection, many races have been de- 
veloped to meet the various néeds of climate, rapidity of reproduction, 
and the color, quantity, and quality of the silk to be produced. The adult 
moths have a wing expanse of 40-45 mm., are robust, and creamy white 
with several faint lines across the fore wings. The small subspherical 
eggs are first yellowish white and become darker as the embryo develops; 

each female lays about 300. The. caterpillars are rough, naked, whitish, 
‘and attain a length of 45-55 mm. and have a short anal horn. They feed on 
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white and black mulberry leaves which are picked for them each day. They 
also eat osage orange and even lettuce. Maturity is reached in 45 days and 
pupation occurs in a thick oval white or yellow silken cocoon. The adults 
emerge in 12-16 days. There are races of from one to six broods a year. 
For commercial purposes the pupz are killed in the cocoons by heat or hot 
water and the raw silk reeled for subsequent use. The larve are subject 
to a severe hereditary disease known as pebrine which is caused by a myxo- 
sporidian parasite, Nosema bombycis Nageli,! and is transmitted from the 
moths through the eggs. It is possible to eliminate this disease by a micro- 
scopic examination of the blood of the females and the use of eggs only from 
those free from contagion. The caterpillars are also subject to parasitism 
by certain tachina flies which oviposit on the mulberry leaves and thus gain 
entrance to the body by means of the alimentary tract. Silkworms are 
readily reared in confinement by first procuring the seed and then giving 
the developing larve fresh food daily.. They remain in small uncovered 
containers and do not roam about if unconfined as do the caterpillars of all 
of our common moths. 


GEOMETRIDZ.?” Loopers, Measuring Worms, Cankerworms. . 

The fall cankerworm, Alsophila pometaria (Harris) (Anisopteryx) (Fig. 
576), is wingless in the adult female stage and winged in the male. They 
are both gray, the latter with pale bands across the fore wings. The eggs 
are shaped like small flower pots, being smaller at the bottom and with 
darker bands at the top. They are glued to the twigs’side by side in regular 
clusters of from 50 to 200, are somewhat covered with hairs from the body 
of the parent, and are laid in the late fall or early winter. They hatch in 
the spring and the larve feed on the leaves’ and young fruit, often doing 
serious damage to apple, apricot, cherry, plum, prune, and other fruit 
trees. They also feed on basswood, birch, elm, geranium, maple, oak, and 
so forth. When mature, they average 25 mm. in length, are dark olive 
green with bright yellow side stripes and with three pairs of prolegs, the 
front pair more or less aborted. They move in the characteristic looping 
manner and also drop from the trees on a silken thread. Pupation occurs 
in the soil in the fall and the adults issue from October to December. The 
females climb up the trunks of the trees and lay the eggs on the limbs and 
smaller branches. There is but a single brood annually. The species is 
distributed throughout much of the United States and is recorded in 
Colorado, New Mexico, and California in the west. Bands of fly screen 
placed in the form of an inverted funnel around the bases of the trees and 
tacked or tied at the top effectively trap the females and prevent their 
climbing up the trees, if applied before the females issue in October. A 


1R. Kudo, “On the Structure and Life History of Nosema bombycis Nageli.” Bul. 
Imperial Sericultural Exp. Sta. Tokyo, Japan. 1, No. 1, 1916. 

* A. 8. Packard, “Mon. of Geometrid Moths or Phalenidw of U.S.’”’ F. VY. Hayden’s 
Rept. U.S. Geol. Surv. of Terr. 10, 1876. 
ae ie Hulst, “Classification of Geometrina of N. A.”’ Trans. Am. Ent. Soc., 23, p. 

R. F. Pearsall, “List of Geometride Collected in Utah, Arizona and Texas.” Mus. 
Brooklyn Inst. Arts and Sci. Sci. Bul., June, 1906. 

J. H. Comstock includes the families, Geometridw and Manidiide and six subfamilies 
in the superfamily Geometroidea. 
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spray composed of 3 pounds of powdered arsenate of lead to 100 gallons 
of water or of 1 part of 40 per cent nicotine sulfate to 1,000 parts of water 
readily kills the caterpillars on the trees. Blackbirds often completely 
destroy an infestation of cankerworms in an orchard. 

The spring cankerworm, Paleacrita vernata (Peck),! is very similar in 
general aspects to the preceding species in the adult and larval forms, but 
the latter lacks the small aborted pair of prolegs, having two rather than 
three pairs. The eggs also are oval and are laid singly or in irregular masses 
in the crevices or under the bark scales on the limbs and trunks of the trees 


Fig. 576.—The larva of the fall cankerworm, Alsophila pometaria (Harris). Side view, show- 
ing the three pairs of prolegs at the rear end. 


in the spring of the year. The cankerworms feed on the leaves and fruit 
and pupate in the soil where the winter is passed. The adults issue in the 
spring, mate, and the females lay their eggs in March, April, and May. 
Larve have been taken in Berkeley, California, as late as November 8th, 
indicating either more than one brood or a very irregular one. The species 
occurs in many parts of North America and is recorded in New Mexico, 
Utah, California, and other Western States. Control measures are the same 
as for the fall cankerworm. 


Bruce’s measuring worm, Rachela bruceata (Hulst), has been recorded as injuring 
the fruit of apple trees in British. Columbia. The caterpillars are about 20 mm. long, 
pale green with yellowish side stripes, and with only two pairs of prolegs. The adults 
resemble those of the two preceding species. The winter is spent as pups in the soil 
and the adult females ascend the trees to lay eggs in the spring. Maple is a common 
native host in the Eastern States. 


1A. L. Quaintance, Bul. 68, pt. 2, Bur. Ent. U.S. Dept. Agr., 1907. 
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The western gooseberry spanworm, Iiame flavicaria (Packard),' the western currant © 
spanworm, Jtame Serr eenre @ackard)): and the currant Se Itame ribearia 


Fie. 577.—The walnut spanworm, Coniodes plumogeraria (Hulst). A, adult male; B, eggs; 
C, adult female; D, immature caterpillars. 


(Fitch), are pests of currants and gooseberries in Colorado and various parts of the 
eastern United States. The Gees are 25 mm. long, whitish or pale, and covered 

. with small black spots. The adults are winged 
and pale yellow with dark brown bands across the 
fore wings. 

The walnut spanworm, Coniodes plumogeraria 
(Hulst) (Boarmia) ? (Fig. 577), is wingless in the 
female, while the male is winged and gray in 
color. The caterpillars attain a length of 20 mm. 
when mature, have three pairs of prolegs, and are 
pinkish gray varied with darker gray or purplish, 
or black and yellow. They normally feed on live 
oak, but also attack apple, prune, English walnut, 
and other fruit trees. In the Simi Valley of 
Southern California a large walnut orchard was 
completely defoliated in 1921. Pupation occurs 
two to four inches in the soil around the bases of 
the trees and the adults emerge in early spring. 
The females lay the oval, flattened, brassy or 
; drab-colored eggs in masses on the limbs and small 
Fig. 578.—The eggs of the omnivorous twigs in February and March. The species is 

looper, Sabulodes caberata Guenée. known to occur in Colorado, California, Oregon, 

1C, P. Gillette, Bul. 19, Colo. Agr. Exp. Sta., p. 23, 1892. 

2D. W. Coquillett, Bur. Ent. U. S. Dept. Agr. Bul. 30, p. 26, 1893; Bul. 32, p. 22, 
1894; Bul. 7 n. s., p. 64, 1897. 
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Washington, and British Columbia. There is but one brood a year. For control see the 
fall cankerworm. 

The mottled umber moth, Erannis defoliaria Clerck, is apterous in the female and 
winged in the male. The former is yellowish green speckled with dark brown or black 
and often with two rows of dark spots on the dorsum; the latter is variable from dull 
yellow to brown, the front’ wings are dotted and with dark oblique bands, the hind 
wings pale, sprinkled with brown spots; the expanse is 45 mm. They appear in the 
late fall and early winter and lay-the oval eggs on the buds and twigs, in bark crevices, 
and around pruning scars. The caterpillars hatch in April. They are chestnut brown 
above, yellow along the sides, and pale yellow to greenish beneath, and attain a length 
of 388 mm. when mature. Pupation occurs in the soil. The caterpillars feed on the 
leaves and developing fruit, and often seriously injure apple, apricot, beech, birch, 


Fia. 579.—Mature caterpillars of the omnivorous looper, Sabulodes caberata Gn. 


cherry, elm, filbert, lime, oak, peach, pear, and plum. It is a European species which 
has been introduced into Vancouver Island, British Columbia. 

The oak looper, Hllopia somniaria Hulst, is periodically very destructive to oak 
trees in Oregon, Washington, and British Columbia. The winter is passed in the egg 
stage. The caterpillars are most abundant in August and the adults emerge in Sep- 
tember and October. , 

The omnivorous looper, Sabulodes caberata Guenée (Figs. 578-581), is a beautiful, 
delicate fawn or terra-cotta colored moth above and nearly white beneath. Each wing 
has two irregular darker transverse median bands across the upper surface, and the 
wing expanse averages 50 mm. The moths appear in the spring and throughout the 
entire year in California, are commonly taken in the evenings and nights, and are found 
resting on various objects in the mornings. The small oval eggs are metallic green, 
amber, or pinkish brown, and are laid usually in small clusters on the leaves of the 
food plants during the late summer and fall. The caterpillars vary from yellow to pale 
green or pink, with yellow or green stripes on the sides and back and black markings 


\ 
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over the body. They have two well developed pairs of. prolegs at the posterior end, 
and attain a length of 35-45 mm. They commonly spin a web in a leaf fold or between 
two or more leaves in which to rest during the day and into which they readily retreat 


Fic. 580.—Pup2 and thin cocoon of the omnivorous looper, Sabulodes caberata Gn. 


if disturbed. They are general feeders and have been taken_on acacia, alder, aralia, 
avocado, box elder, buckeye, California laurel, California Christmas berry, cherry, 
chestnut, clematis, daisy, elm, English ivy, eucalyptus, geraniums, ginko, grevillea, 


Fig. 581.—Adult of the omnivorous looper, Sabulodes caberata Gn., in natural resting pose. 


groundsel, honeysuckle, lemon, lemon verbena, magnolia, maple, olive, orange, passion 
vine, pecan, pepper tree, rose, sumach, sycamore, tecoma, violet, black walnut, and 
willow. Pupation occurs within a thin cocoon under the web. The pupe are almost 
white at first, but the developing wings soon turn to various shades of brown and the 


en 
‘i 
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yes black. The winter is passed in the egg, young larval, and adult stages. There 
re several broods, but the last one to appear is usually the most injurious. The species 
ecurs throughout California, but is not recorded in other Western States. It is sel- 
lom a serious pest, but is controlled by spraying with three pounds of arsenate of 
ead powder to 100 gallons of water, or with one part of 40 per cent nicotine sulfate 
o 600 parts of water. Sabulodes forficaria Guenée, has a grayish, flattened caterpillar 
vhich hides in the crevices of the bark and normally feeds on willow, but is sometimes 
ound feeding on apple and English walnut in Southern California. 


9ISYCHIDA. Bagworms, Basketworms. 
The tornillo bagworm, Ozketicus townsendi Cockerell (Fig. 582), is an umber brown 
noth with the body slightly darker than the wings, and an expanse of 35-37 mm. The 


‘ia. 582.—The tornillo bagworm, Ovketicus townsendi Ckll. A, bag made by larva feeding on 
mesquite in Mexico; B, bag made by larva feeding on sycamore in Arizona; C, larva or 
caterpillar removed from bag. 


arvee live in cases or bags 50-60 mm. long and made of silk, into which are incorporated 
eaves or small sticks which are few in number and held lengthwise. They commonly 
eed on the tornillo or porsopis and also attack apple, ash, pear, sycamore, willow, 
ind locust. The species ranges from Mexico into New Mexico and Arizona. The larve 
f O. davidsoni Hy. Edw. build a similar but smaller case with more and larger sticks. 
They are only 40 mm. long, and occur in Southern California. 


+ 
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PYROMORPHID (Zygenide). Leaf Skeletonizers. 

The western grape leaf skeletonizers, Harrisiana brillians B. & MecD., H. 
coracina Clemens and H. metallica Stretch, appear as black and yellow, 
larve late in the summer and feed on the leaves of wild and cultivated 
grapes. They occur in compact colonies and completely skeletonize the 


leaves. The adults are metallic black or green. The species range from | 


Mexico into Texas, New Mexico, and Arizona. 


PYRALIDZ. Snout Moths. 


The grape leaffolder, Desmia funeralis Hbn.,! is a common eastern insect known 


in the west in California and British Columbia. The adults have a wing expanse of — 


22-24 mm., and are very dark brown, with silvery iridescence, bordered with white. 
The fore wings have two oval white spots. The hind wings of the female have two white 
spots and those of the male, one. They emerge from the overwintering pupz in April 
and May and deposit the minute, elliptical, reticulated eggs singly or in small groups 


ES Eee se wchneESS S Si a a  S e er 


Fic. 583.—Grape leaves rolled and tied by the larvee of the grape leaf folder, Desmia 
funeralis Hbn. 


on the undersides of the leaves along the veins and also on the canes. The caterpillars 


feed on the leaves, the edges of which are rolled and tied (Fig. 583) in a characteristic — 


manner to form a compact roll about the size of a lead pencil across one-third or one- — 


half the surface in which they live. When fully developed, they are pale green with 
dark brown head and a brown spot on each side of the first two segments, and measure 


25 mm. There are two broods, the caterpillars of the first appearing in June, are usu- — 
ally few in number, and seldom destructive. The second brood appears in July and is — 
usually the more damaging to the vines. Pupation occurs within the leaf rolls, the — 
chrysalids of the second brood remaining in the dead fallen leaves during the winter — 


and the adults issuing from them in the spring. Wild and cultivated grapes are the 


preferred hosts but evening primroses, Virginia creeper, and red bud are also attacked. 


Artificial control is obtained by spraying with three pounds of powdered arsenate of 


lead to 100 gallons of water soon after the blossoms fall or when the caterpillars appear. — 


The imported cabbage webworm, Hellula undalis (Fabr.), is grayish, mottled brown 
in the adult stage, and the mature caterpillars are 13 mm. long, grayish yellow with 


purplish stripes along the body. The larvee feed on the inner leaves, hearts, and stalks — 


1H. J. Quayle, Bul. 192, Cal., Agr. Exp. Sta., p. 129, 1907. 
E. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. p. 482, 1915. 
J. F. Strauss, Bul. 419, Bur. Ent. U. S. Dept. Agr. 1916. 
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of cabbage, cauliflower, and kale plants, and also attack beets, collards, horseradish, 
‘radish, and weeds, which are usually covered with webbing. It isa cosmopolitan species, 
occurs throughout the country, and has been a pest in some sections of Southern Cali- 
fornia. Spraying with three pounds of powdered arsenate of lead to 100 gallons of water 
gives control. 


The garden webworm, Loxostege similalis Guenée, is variable in the color 
of the adults, shading from yellow to buff with darker markings on the 
fore wings, and has an expanse of 20mm. The caterpillars are dark yellow 
or pale green with numerous pale spots. They feed on weeds, grasses, 
grains, forage, and vegetable crops, and are common on, and often destruc- 
tive to all. There are at least two generations. The species ranges from 
South America into much of the United States and has been observed in 
large numbers in New Mexico and Colorado. The sugar beet webworm, 
Loxostege sticticalis (Linn.),! is purplish brown with darker and paler wing 
bands and with an expanse of 25 mm. The adults appear in April, May, 
and June, and lay the pale yellow flat eggs singly or in rows, overlapping like 
fish scales. The caterpillars are pale or dark with three white longitudinal 
stripes and many black and white tubercles. The first brood appears in 
May and June, the second in July, and the third in August. The larve 
web the hosts, are general feeders, and are often very destructive to weeds, 
forage, and ‘garden crops. They are particularly injurious to commercial 
plantings of sugar beets. The winter is passed in the larval stage in silk- 
lined burrows in the soil where pupation occurs in early spring. The spe- 
cies occurs in Europe and in New Mexico, Colorado, Wyoming, Montana, 
Idaho, Utah, Arizona, and California in the west. The alfalfa webworm, 
Loxostege commizxtalis (Walker), infests alfalfa in Colorado and occurs in 
Europe and various parts of North America. 

The celery or greenhouse leaf-tier, Phlyctenia ferrugalis Hbn. (P. rubi- 
galis Gn.), is pale reddish brown in the adult stage, the fore wings pale 
clay brown suffused with reddish brown and marked with black cross 
lines, the hind wings gray with darker margins, and the expanse 20 mm. 
The eggs are ovate, flattened, disc-like, translucent, and laid singly or in 
clusters of 3-15, overlapping like fish scales, on the undersides of the leaves 
or on the stems. They hatch in two to three weeks. The caterpillars 
are yellow to pale green with a green median dorsal line and two subdorsal 
white lines on each side, head pale with a few faint dark spots, the surface 
with a few long hairs, and are 20 mm. in length when full grown. They feed 
on the foliage which is webbed together often in large masses, and also 
mine the stems into the hearts of the plants, particularly of celery. When 
disturbed, the larve wriggle violently into their webs or to the ground. 
Pupation occurs within the webbed leaves. There are five or six genera- 
tions. In the west the maximum development and injury in celery fields, 
as worked out by R. E. Campbell in Southern California, is from the middle 
of August to the first of December, and the minimum, from March to 
July. Commercial fields of celery are most seriously injured, but many 
other plants also serve as hosts, including anemone, beets, cabbage, carna- 
tions, cauliflower, chrysanthemum, cucumber, dahlia, daisies, geranium, 
heliotrope, kale, Kenilworth ivy, lantana, lettuce, lobelia, nasturtium, 
pparsley, passion vine, peas, ragweed, roses, strawberry, thistles, tobacco, 

1C, P. Gillette, Bul. 98, Colo. Agr. Exp. Sta. 1905. 
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violets, wandering Jew, and many other garden and greenhouse plants. 
In the regions of cold winters it is chiefly a greenhouse pest. The species } 
occurs in Europe, Asia, and North America, and is recorded from Colorado, | 
California, and British Columbia in the west. Control is obtained by care- | 
fully spraying with three pounds of powdered arsenate of lead to 100 gal- | 
lons of water before the plants are half grown, to avoid injury to consumers. | 
Phlyctenia profundalis Packard (Fig. 584) commonly infests hawksbeard, | 
Crepis spp., along the Pacific Coast from California into British Columbia. | 


spre errata scan rere 


Fig. 584.—Adults of Phlyctenia profundalis Packard. 


The adults are fawn or grayish with dark markings, and are often very 
abundant. 


The meal snout moth, Pyralis farinalis Linn., is a cosmopolitan species which com- 
monly infests cereals and cereal products. The adults have a wing expanse of 25 mm. 
the fore wings are light brown in the middle with white cross lines and dark brown at 
the base and tip, the hind wings are gray with two irregular whitish lines. The grayish 
larve live in a silken tube. Besides infesting cereals, they have been reported as attack- 
ing the roots of locoweed in Colorado.!_ The clover hay worm, Hypsopygia costalis (Fabr.), 
feeds on clover hay in stacks and reduces the quality, in Colorado. It also occurs 
in Europe and the Atlantic States. The larger corn stalk borer, Diatrewa zeacolella Dyar, 
is straw-colored in the adult stage with brown veins and an expanse of 30-33 mm. The 
moths appear in March and April and lay eggs on the leaves. The caterpillars are 25 
mm. long and white with pale yellow or brown spots. They bore the stalks and roots 
of corn, often doing vonedentle damage in Arizona and New Mexico. The larve 
hibernate in the stalks and roots and can be destroyed by burning stalks and the refuse, 
and deeply plowing under the stubble. The small corn stalk borer, Diatrewa lineolata 


1 Bul. 64, pt. 5, Bur. Ent. U.S. Dept. Agr., p. 40, 1911. 
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Walker, also bores the stalks of corn and is frequently a pest of sorghums in Arizona, 
New Mexico, and Texas. Herculia phezalis Dyar is a brown moth, the larve of 
which feed on cypress in Southern California. The cocoons are covered with frass. 


The beemoth or waxworm, Galleria mellonella (Linn.)! (Figs. 585, 586), 
is a common inhabitant of beehives and often a serious pest in the apiary. 
| The adults have a wing expanse of 28-30 mm., are gray or pale brown 
' marked with black, and.the tips of the wings are dull lead colored. The 
males are smaller than the females and are easily recognized by the scallop 
on the outer margins of the fore wings 
- and the absence of palpi. The moths 
_ begin to emerge in April and May. 
The eggs are elliptical, pearly white, 
and about 0.05 mm. long. They are © 
laid on or near the comb and hatch in 
ten or twelve days. The caterpillars, 
when first hatched, are white, and 
when fully developed vary from white 
_ to dirty yellow with brown or black 
- head and prothoracic shield, or with 
_ the dorsum largely black. They bur- 
- row through the comb, feed on the 
- wax, excrement, and exuvie of the 
bees, and line their tunnels with silk. 
In time the entire contents of the 
_ hives may be destroyed or rendered 
- amass of refuse. Pupation occurs in 
_ thick, tough white bee-proof cocoons 
_ which are spun during the night around 
_ the edges of the frames, in cracks, on 
_ the walls of the hives or other con- 
_ venient places near the infested comb. 
_ There are at least three broods. The 
eggs of the first brood are laid from 
the middle of April to the middle of [E aus 
_ May; of the second brood, from the fie. 585.—The beemoth or waxworm, 
middle of July to the middle of August; — @alleria_mellonella (Linn.). Larvae, 
Mand.of the third brood; from the last’ | °°°°0s, and chrysalids removed from 
_ of September to the first of November. Beanie 
The length of the larval period varies from forty-five days for the first brood 
to thirty-five days for some of the second brood, and to several months for 
| others of the second brood and those of the third brood which hibernate. 
_ The adults move freely at night, but have learned that they must remain 
perfectly motionless in the hives during the day in order to escape detec- 
_ tion of the bees. The moth is an old-world species now generally distributed 
throughout the country wherever the honey bee occurs and is most serious 
- in the warmer, drier regions and usually fails to persist where the winters 
| are severe. Semiotellus clisiocampe (Fitch) is reported by A. B. Gahan? 


pia F. B. Paddock, The Beemoth or Waxworm. Bul. 231, Texas Agr. Exp. Sta. 1918. 
_ # Ann. Ent. Soc. Am., 11, p. 175, 1918. 
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as parasitic on the larve after the cocoon is spun and sometimes on the 
pups. Strong colonies of bees are the most important natural enemies of 
the beemoth. Cleanliness is a most important factor in artificial control. 
All refuse should be eliminated about the hives. Infested hives should be 
thoroughly fumigated with carbon disulfid at the rate of two pounds to 
100 cubic feet of air space, during the | 
heat of the day when the gas is most —| 
effective or with paradichlorobenzene. 
The Arizona navel orange worm, 
Myelois venipars Dyar,! is commonly 
associated with the black end rot of 
navel oranges in Arizona, and also oc- 
- curs along the west coast of Mexico. 
The adults have a wing expanse of 16- 
19 mm., and are pale grayish marbled 
with brown and black. The eggs are 
ovate, flattened, white becoming pink 
or red with the development of the 
embryo, and with pale reticulations on 
the surface. They are usually laid in 
the navel end of injured oranges and 
are most abundant in September. The 
Fia. 586.—The ae or hen caterpillars are lemon yellow or dark 
Galleria malonate inn). Adult est, gray with dark head and prothoracic 
cocoons and empty brood cells at the 2nd anal plates, with few body hairs, 
top. and attain a length of 17-20mm. They 
occur throughout the year and feed on 
the tissues around the injured areas of the fruit. Injured navel oranges are 
preferred, but the larve also infest injured seedlings, Valencia and other 
oranges, and occasionally attack sound oranges and injured lemons. Pu- 
pation occurs within the fruit in a cocoon. The species caused considerable 
anxiety when found in 1920, but appears to be the same insect reported by 
T. D. A. Cockerell as early as 1899,? so has made little headway as an 
orchard pest since that time. An important undetermined egg parasite is 
reported by P. A. Glick. 


The Zimmerman pine moth, Pinipestis zimmemani (Grote),? has a wing expanse of 
30-35 mm. and varies from light to reddish gray with zigzag lines on the fore wings. 
The moths appear from May to September and are most numerous in July. The 
mature caterpillars are 20 mm. long, white, yellowish, gray, reddish, or greenish de- 
pending upon the host, with darker spots at the bases of the scattering hairs and brown 
head. They infest the main stems at the insertion of the branches and honeycomb 
the cambium of the trunks, completely girdling the trees of the second growth, and 
producing pitch tubes and causing spike top in mature timber of yellow pine, lodge- 
pole pine, white pine, and other pines, and Douglas fir. The moth also commonly 
breeds in knotty growths produced on the terminal branches of yellow pines by a re- 
lated species, Pinipestis cambiicola Dyar. Pupation occurs within bark or pitch. The 
winter is passed in both the egg and larval stages. The species occurs in the Northern 


fag C. Bie. Sg New Orange Pest in Arizona.” Mthly. Bul., Calif. State Dept. Agr., 
p. 628, 192 

my A. Glick, Peairteah Ann. Rept. Arizona Com. Agr. & Hort., p. 78, 1922. (Complete.) 

2 Bul. 32, Ariz. Agr. Exp. Sta., p. 289, 1899. 

3 Josef Brunner, Bul. 295, Bur. Ent. U. 8. Dept. Agr. 1915. 
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States and is recorded from Montana, Colorado, Idaho, and Oregon in the west, and 


~ undoubtedly inhabits other adjacent States. The Rocky Mountain hairy woodpecker 


_ under these objects. 


whites, pinks, red kidneys, peas, and 


q plant, or in the refuse beneath. There 


ochreous blotches and a broad white 


is the most important natural enemy. Control measures consist in eliminating infested 
and otherwise injured trees. ' . 

Dasypyga aliernosquamella Ragonot is an important enemy of mistletoe growing 
on pine and spruce in California and Arizona. The white or pinkish caterpillars usually 
resemble the color of the host, are 20-22 mm. long, and feed singly and externally on 
the host, often in great numbers. _Ambesa mirabella Dyar (Fig. 587) is a gray moth 
with ochre hind wings and reddish larve which were taken in large numbers on prune 
trees at Hopland, California, on May 11, 1922. ‘ 

The lesser corn stalk borer, Hlasmopalpus lignosella (Zeller), commonly mines the 
stems of corn, sorghum, Johnson grass, and beans in New Mexico, Arizona, and Southern 
California and extends throughout the States east of the Rocky Mountains. The adults 
are brown with pale markings. The larve are 20 mm. long and blue-green with broken 
brown longitudinial stripes. The latter hi- 
bernate in the stalks, stubble, and refuse, and 
are destroyed by burning or deeply plowing 


The lupine and bean pod borer, 
Etiella zinckenella (Treitschke)+ (Fig. 
588), is a small gray moth with 


band and an ochreous band across 
the fore wings. The adults are very 
active and appear in the early spring. 
The caterpillars vary from white to 
pale green or reddish and attain a 
length of 25 mm. They commonly 
infest the green seed pods of lupines 
and beans and feed on the developing 
seeds. Bush lima beans are seriously 
injured in many sections, but small 


the seeds of locust and wild vetches 
are also attacked. Pupation occurs in 
a thin cocoon within the pods, on the 


| oe 
Fic. 587.—The prune pyralid, Ambesa 
I di mirabella Dyar. Cocoon, caterpillars, 
is apparently but a single brood. The and adults. 


insect occurs in Europe, Asia, Africa, 


_ South America, and throughout North America. The typical form occurs 


as far west as Colorado, and the form schisticolor Zeller is known in Cali- 
fornia, Oregon, Washington, and British Columbia. The elimination of 


\ lupines and all volunteer hosts and the rotation of crops are suggested 
_ means of control. 


The currant and gooseberry fruit worm, Zophodiafranconiella (Hulst) (Z. bella Hst.), 
has pinkish larvee 20 mm. long which eat holes in the berries and web the leaves of 
currants and gooseberries in Colorado. The moths are fuscous gray with white zigzag 
lines on the fore wings and an expanse of 28 mm. JZ. dilatifasciella Ragonot is re- 
ported as feeding on the cottony cochineal scales on cactus in Mexico and Arizona. 


1¥. H. Chittenden, Bul. 82, pt. 3, Bur. Ent. U. S. Dept. Agr., p. 25, 1909. 
J. A. Hyslop, Bul. 95, pt. 6, Bur. Ent. U.S. Dept. Agr., p. 82, 1912. 
E. O. Essig, Inj. & Ben. Ins. Cal., 2d ed. p. 433, 1915. 
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The walnut girdler, Huzophera agleella Ragonot, mines the cambium and may com- 
pletely girdle the native black walnut trees in Mexico, Arizona, and Utah. The adults 
are grayish marked with brown and black and with a wing expanse of 20 mm. 

The American plum borer, Huzophera semifuneralis (Walker),1 has a wing aN 
of 18-25 mm., is ochre-fuscous, the fore wings pale gray with reddish brown and black 
markings. The mature caterpillars are 25 mm. long, dusky white, pinkish, or dull 

_ brownish green, somewhat resembling those of the codling moth. They cates the cracks, 
wounds and sunburned areas of injured and unhealthy trees, and make broad irregular 
burrows Just under the bark at the forks, or under the surface of the ground, of apple, 
apricot, mountain ash, cherry, mulbcrry, peach, pear, persimmon, and plum, a>’/ may 


Fia. 588.— Work of the lupine and lima bean pod borer, Etiella zinckenella (Treit.), on pods 
and green bush lima beans. 


hasten the death of the host. The species occurs in various parts of the United States 
and is known in Colorado, Utah, Arizona, California, and Washington in the west. 

The dried fruit moth, Vitula serratilineella Ragonot, has been reared from dried 
fruits in California and from honeycomb in weak colonies of bees in British Columbia.” 
The larvee are white or pinkish, the head, prothoracic shield, and anal plate, brown. 

The coccid moth, Letilia coccidivora Comstock, has a wing expanse of 10-18 mm. 
and is gray mar ked with brown and black. The eggs are white, oval and indented with 
five- or six-sided pits. The caterpillars are 8-12 mm. long, the upper surfaces olive 
green with bronze lustre, and the head, prothoracic shield, and legs black. They com- 
monly feed on the cottony maple or vine scale in the Eastern and middle Western 
States, on the cottony cochineal scales on cactus in Texas, New Mexico, Arizona, and 
California, and on the black scale in California, although the species apr to be of | 
little economic importance in the west. ‘ 


1H. B. Blakeslee, Bul. 261, Prof. Paper, Bur. Ent. U.S. Dept. Agr. 1915. 
2 J, W. Cockle, Proc. B. C. Ent. Soc., p. 32, 1920. 
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The sugar beet crown borer, Hulstia undulatella Clemens,' has a wing expanse of 
12-16 mm., is gray marked with black scales and usually a red spot near the base of 
the fore wings. The hind wings are dusky. The caterpillars are 16-18 mm. in length, 
transparent, varying from pale green to yellow, the head pale brown and usually with 
_a black dot on each side of the first segment. They attack sugar beets just below the 
bases of the leaves, eat the skin, and bore into the crown and down into the centre of 
the root. Extensive silken tubes in the soil extend from beet to beet in the rows. 
The species occurs throughout North America and is recorded in New Mexico, Ari- 
zona, Colorado, Utah, California, Oregon, Washington, and British Columbia in the 
west. 


The Mediterranean flour moth, Hphestia kuehniella Zeller, has an expanse 
of 24-26 mm., is dark gray, the fore wings with transverse black zigzag 
markings, and the hind wings dusky white with darker margins. The adults 
appear throughout the year in flour mills, storehouses, stores, residences, 
or wherever cereals and cereal products are to be found, and deposit the 
_ small white oval eggs directly on or in the vicinity of the food. As many as 
200 eggs are laid by a single female. They hatch in about a week. The 
larvee are whitish with small black specks and sparse body hairs. They feed 
throughout the masses of food and live within silken tubes until ready to 
pupate, when a cocoon isspun. Infested flour and meal become felty and 
lumpy because of the webbing, and stop or clog machinery in mills. Cereal 
products are rendered unfit for use unless recleaned and even then they are 
not wholesome. The caterpillars have also been found feeding in choco- 
late candy, shelled walnuts, army biscuits, crackers, and so on. The length 
of the life cycle depends upon the temperature. Out of doors it may re- 
quire two or three months and there may be but two or three broods a 
year, while in warm mills, stores, and warehouses, it may require but one 
to one and one-half months and there may be six or more broods annually. 
The moth is of European origin and has 
been carried with commerce through- 
out the world. Control is had by fumi- 
gation and heating. 


The chocolate moth, Ephestia elutella 
(Hbn.),? has a wing expanse of 20-24 mm., 
the fore wings are gray powdered with black 
scales and fuscous along the apical half; the 
hind wings are light fuscous. The pearly 
white eggs are oval and laid singly or in small 
masses on or in the food. The caterpillars 
are white or yellowish with brown head and 
prothoracic shield, and measure 20-30 mm. 
when mature. They are general feeders on 
cereals, cereal products, walnuts, dried fruits, 

chocolate, coffee, pepper, and so forth, and 

do considerable webbing. The distribution Fic. 589. —The Indian meal moth, Plodia 
includes Europe, Asia, Pacific Islands, and interpunctella (Hbn.). 

the United States. The species does not ap- 

pear to be established in the west, but is frequently taken in quarantine at the ports of en- 
try. The fig moth, Hphestia cautella Walker,’ is a common pest in dried figs in Asia Minor 
and Southern Europe and has been often introduced into the United States. The writer 
reared an adult from a larva taken in cotton seed in a box car in California, but the 


1H. G. Titus, Bul. 54, Div. Ent. U. S. Dept. Agr., p. 34, 1905. 
2. Maskew, Mthly. Bul., Cal. Hort. Com. 1, p. 366, 1912. 
3F. H. Chittenden and E. G. Smyth, Bul. 104, Bur. Ent. U.S. Dept. Agr. 1911. 
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moth does not appear to be established in the west. Hphestia rileyella Ragonot infests | 
yucca in Mexico, New Mexico, and Utah. 


The Indian meal moth, Plodia interpunctella (Hbn.) (Figs. 589, 590), 
has a wing expanse of 20 mm., is pale gray with the apical two-thirds of 
the fore wings metallic coppery. Some forms are ochreous with the tips 
of the fore wings reddish brown. The eggs are pearly white, oval, very 
minute, and laid singly or in small groups. Each female may deposit 
from 300 to 400 eggs. The cat- 
erpillars vary in color and are 
white, yellow, pink, or greenish, 
with brown head and protho- 
racic shield. When mature they 
attain a length of 18-20 mm. 
They feed on cereals and cereal 
products, dried fruits, nuts, 
chocolate, and candies, and spin 
silken webs throughout and 
over these objects. Breeding 
continues during the entire year 
in favorable quarters, the life 
cycle requiring from four to five 
weeks. There are from four to 
seven broods annually. This 


and has caused large damage 
. to dried fruits, shelled nuts, 
Fie. 590.—Caterpillars of the Indian meal moth, Sugar, confectionaries, and ce- 

Plodia interpunctella (Hbn.), and compact web . teal products in many parts of 

over a large glass containing infested shelled the west. It is cosmopolitan 

oo in distribution and has been 
carried with commerce everywhere. Heating to 125° to 130° F. or fumi- 
gating with hydrocyanic acid gas or with carbon disulfid give effective 
control. 


PTEROPHORIDZ. Plume Moths.! 

The artichoke plume moth, Platyptilia carduidactyla (Riley) (Pteropho- 
rus) (Figs. 591, 592), has a wing expanse of 20-27 mm. and is of various 
shades of buff and brown. The fore wings have a light spot on the front mar- 
gin near the apices and are bifid for a short distance; the hind wings are a 
uniform gray and trifid. The mature caterpillars measure 15-20 mm., and 
are yellowish with shining black head, prothoracic shield, anal plate, and 
legs. They feed on the leaves and in the stems, but chiefly in the floral heads 
of the globe artichoke (Fig. 591) and are at times responsible for serious 


ARS Walsingham, Pterophoride of California and Oregon, London, 1880. 

C. H. Fernald, ‘ Pterophoride of North America.”’ Mass. Agr. Rept. Spec. Bul., 1898. 

F. Grinnell, « Pterophoride of Southern California.’’ Can. Ent., 40, p. 313, 1908. 

E. Meyrick, ‘ ‘Pterophoride.”’ Genera Insectorum, Fasc., 100, 1910. Lep. Catalogus. A 
Pars. 17, W. Junk, Berlin, 1913. 

Wm. Barnes and A, W. Lindsay, ‘ Pterophoridaw.”’ Contrib. Nat. Hist. Lep. of N. A., 
4, p. 281, 1921. 
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losses in the commercial fields in California. They overwinter and do most 
of the serious damage in March, Apriland May. Pupation occurs within the 


_ burrows, the naked pupe being 10-13 mm. in length and of various shades 


of buff and brown. There are probably several broods, the summer forms 
of which feed on the stems and leaves of the artichokes and on various 
thistles. The larve are not gregarious in California as they are on Canada 
thistle in the Eastern States according to records. The species ranges along 
the Pacific Coast and throughout much of North America. A parasite, 
Pyracmon sp., has been reared from pupz taken at Halfmoon Bay, Cali- 
fornia, by the writer and determined by R. A. Cushman. Control is 


VS Blasi ass Sees a 


Fia. 591.—Globe artichokes showing the work Fie. 592.—Larve and pups of the 
of the larvz of the artichoke plume moth, artichoke plume moth, Platyptilia 
Platyptilia carduidactyla (Riley). carduidactyla (Riley). 


best obtained by the careful destruction of all infested heads during the 
picking season, followed by the customary practice of cutting all the plants 
close to the ground in May and June. 


Platyptilia acanthodactyla (Hiibner) is dull brown with a wing expanse of 18-22 
mm. The caterpillars vary from bright green to deep purple and feed on the leaves 
and buds of bartsia, euphrasia, geranium, hedge-nettle, mint, rest-harrow, and sage. 
The species is European and also occurs in California, having been reported as feeding 
on artichokes. P. orthocarpi Wlshm. feeds on Orthocarpus spp. in California, Oregon, 
Washington, British Columbia, Nevada, Utah, Montana, and Colorado. P. puncti- 
dactyla (Haworth) (P. cosmodactyla Hbn.) is a gray moth with white markings at 


the tips of the brownish front wings, and an expanse of 20-23 mm. The caterpillars 


are pale amber. They have been found feeding in the fruit bracts of the wild honey- 


suckle in Colorado and British Columbia, on Indian paint brush or on owl clover in 


Oregon, and in the floral heads of English marigold in California by the writer. In 


_ Europe the species is recorded on columbine and geranium. The western distribution 


also includes Oregon, Washington, and Alaska. P. williamsi Grinnell is a fawn colored 


- moth with a wing expanse/of 20-22 mm. The larve feed on the heads of the robust 
- gum plant in Central California. 
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The morning glory plume moth, Oidematophorus monodactylus (Linn.) (Alucita, Ptero- 
phorus), is a tawny or dark brown moth with darker brown and white markings, and 
an expanse of 21-27 mm. The fore wings are bifid, cleft at about the middle, and the 
hind wings are trifid. The caterpillars are common on wild and cultivated morning 
glory, moonvine, and infest also sweet potato, atriplex, Joe-Pye weed or trumpet weed, 
calluna, and lambsquarters. The moth occurs in Europe, North Africa, Asia, and 
North America, and is reported common in New Mexico ! and also in California and 
Oregon in the west. O. grandis (Fitch) (Pterophorus baccharides Grinnell) has an 
expanse of 30-36 mm., and is ochreous buff with darker marginal fringes. The larvee ~ 
are whitish or cream colored and infest the stems and larger branches of chapparal 
broom in the coastal region of Central California. Pupation occurs in the larval gal- 
leries. O. grisescens Wlshm. infests artemisia in Arizona, Colorado, California, Ore- 
gon, Washington, and British Columbia. The sunflower plume moth, O. helianthi 
(Wlshm.), has an expanse of 21-30 mm. and is brown with whitish markings. It in- 
fests the wild sunflower in Colorado, 
California, Oregon, Washington, and 
British Columbia. The western plume 
moth, O. occidentalis (Wlshm.), is creamy 
white to tawny, with an expanse of 26- 
29 mm. It also infests wild sunflower 
and is recorded from Arizona, Utah, Ore- 
gon, and British Columbia. The ragweed 

lume moth, Adaina ambrosie (Murt- 
eldt) (Fig. 593), has an expanse of 14- 
20 mm. The fore wings are bifid, cleft 
from about two-thirds, and. the hind 
wings are trifid. The pale green larve 
feed on ragweed. The range is through- 
; out the United States, and in Arizona and 
Fic. 593.—The ragweed plume moth, Adaina along the Pacific Coast in the west. The 
ambrosie (Murtfeldt). (After Woodworth.) wild grape plume moth, Pterophorus dela- 
waricus (Zeller), is golden brown with an 
expanse of 13-20 mm. The fore wings are bifid from the middle and the hind wings 
are trifid. The caterpillars are pale green with whitish head and subdorsal stripe and 
spots. They feed on wild grapes. The species occurs in the northern parts of the 
United States and in Canada. In the west it ranges from Southern California through 
Oregon and Washington into British Columbia. The berry plume moth, Pterophorus 
tenuidactylus (Fitch) (Oxyptilus), has an expanse of 13-17 mm., and is very dark 
brown with a bronze or copper lustre and white markings. The pale green caterpillars 
feed on the buds and leaves of wild and cultivated blackberry, loganberry, and thim- 
pers in the Western States. The moth is known in Texas, California, and British 
olumbia. 


COSMOPTERYGIDA. Cosmopterygid Moths. 


The false indigo gall moth, Walshia amorphella Clemens, is small, grayish yellow, 
spotted dark brown, and with a wing expanse of 12 mm. The caterpillars are white 
with the head and prothoracice shield dark brown, and when. mature measure 12-18 
mm. They form elongated, oval galls on the stems of false indigo and on the roots of 
locoweed in Colorado, and have been reared from tree lupine in California. In man 
cases the hosts are killed by the attacks. The species occurs also in Nevada and Ut: 
in the west and throughout much of the United States. 

The cascara pouch moth, Cystiecetes nimbosus Braun, has a wing expanse of 10-12 
mm., and is gray and white with several tufts on the wings. The caterpillars are pale 
grayish brown. ‘They form pouches by tying together from above the halves of the 
leaves of cascara, on which they feed. The species occurs in many parts of California. 

The pink scavenger worm, Pyroderces rileyi (Walsingham) (Batrachedra, Batrachetra), 
is a small golden mottled moth with a wing expanse of 1l mm. The pink caterpillars 
are 4-7 mm. long. They were first reared from rotten cotton bolls in the Southern 
Gulf States and were later observed in masses of mealybugs, upon which they were 
thought to feed, in Florida. In 1925 E. L. Garthwait sent the writer some heads of 


1T. D. A. Cockerell, Bul. 35, N. M. Agr. Exp. Sta., p. 5; 1900. 
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milo maize which were badly infested with the larve of this moth with a report of con- 
siderable injury to this crop in the Imperial Valley, California. V. L. Wildermuth 
writes that this insect is a pest of all non-saccharine sorghums in New Mexico and 
Arizona and that it was particularly destructive in the Yuma Valley, Arizona in 1923. 
The larvee feed on the grain in the heads in the fields and in storage. The invasions 
westward are undoubtedly due to a spreading from the Southern States. 


GELECHIID. Gelechid Moths.! 

The Angoumois grain moth, Sctotroga cerealella (Olivier), is a small, iri- 
descent, pale yellow moth with a few darker markings on the fore wings 
and has an expanse of 20-25 mm. In storage the moths appear throughout 
the year, but in the fields they are most abundant in the fall just before the 
grain begins to ripen. They lay the small oval-elongate pinkish eggs in 
the outside of the kernels or in the heads of standing grain in late summer 
or fall, and the minute larve at once make their way into the kernels where 
they feed on the interior. In small grain like wheat and barley, usually 
only one individual occupies a kernel, but in corn there may be many. 
The work is rapid and often great losses are sustained in the fields or in 


storage. Pupation occurs within the infested kernels, the adults emerging 


through a small round hole. The life cycle requires about forty days and 
there are many overlapping broods in storage. Among the known foods 
are barley, beans, Japanese buckwheat, corn, cowpeas, sorghums, Sudan 
grass, and wheat, of which barley, corn, sorghum, and wheat are most 
susceptible. The species is cosmopolitan in distribution, having been 
carried in cereals by commerce, and occurs throughout this country. It 
was introduced into North America prior to 1743 and was the first insect 
discussed in an American scientific publication. The earliest possible har- 


vesting of standing grain to prevent field infestation, and the fumigation 


of infested stored cereals, as recommended for the granary weevil, afford 
control. 


The strawberry crown miner, Aristotelia fragarie Busck,? has a wing expanse of 12 
mm., is dark fuscous with yellowish and indistinct black scales on the fore wings, yel- 
low anal tuft, and black legs with yellow rings. Thelarve are 10-14 mm. long, reddish 
with dark head, and much resemble those of the peach twig borer. They mine beneath 
the epidermis of the crowns or in the buds, leaves, and stems of the cultivated straw- 
Dery in Oregon and British Columbia. Telphusa-agrifolia Braun occurs on live oak 

entral California. _ Gnorimoschema baccharisella Busck has been reared from large 
oval galls from 10—25 mm. long, on the stems of chapparal broom at Berkeley, California. 

The lodgepole pine needle miner, Recurvaria milleri Busck,? is a small white moth 
with black specks on the wings and an expanse of 12-15 mm. It begins to appear in 
July and is often present in countless numbers until the middle of August. The minute 


_ oblong-oval eggs are transparent and rugose, and are laid usually at the bases of the 


needles of the current year’s growth. They hatch in about two weeks and the young 
larvee at once begin to mine the needles. The first winter is passed as a small immature 
larva within the needles mined, and during the following summer usually two other 
new needles are destroyed, making three thus mined, covering a period of 23 months. 
Mature larve are 8 mm. long and vary from pale yellow to orange with a reddish dorsal 
line, and have a dark brown or black head, prothoracic shield, and anal plate. Pupa- 


“a August Busck, “Rev. of American Gelechiidee.” Proc. U. S. Nat. Mus., 25, p. 767, 
1903. “Gelechiide from British Columbia.”’ Proc. U. S. Nat. Mus., 27, p. 775, 1904. 
2H. F. Wilson, First Bien. Crop. Pest and Hort. Rept. 1911-1912, Ore. Agr. Exp. Sta., 
p. 182, 1913. 
a5 B. Patterson, “Life History of the Lodgepole Pine Needle-miner in the Yosemite 


National Park, California.” Jour. Agr. Research, 21, p. 127, 1921. 
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tion occurs in early June of the second year within the last needle and the adults emerge 
in July and August, two years after the eggs are laid. During the second year the 
larve migrate twice and each attacks two needles which accounts for the more ap- 
parent injury every alternate year. The insect has defoliated large areas of lodgepole 
pine in the Yosemite National Park, California, and has thus made the trees susceptible 
to the attacks of barkbeetles which have killed many of them thus weakened. The 
pine leaf miner, Recurvaria pinella Busck,' attacks the needles of yellow pine in Colorado 
in a similar manner to thepreceding species. The spruce leaf miner, hk. picewlla Kear- 
fott, mines the needles of various spruces in Colorado. 


The potato tuber moth, Phthorimea operculella (Zeller)? (Figs. 594, 595), 
is a small gray moth with silvery body and minute dark specks on the fore 
wings. The adults are nocturnal and appear throughout the year in stor- 
age and during the spring, summer, and fall in the fields. They deposit 

the small oval pearly white eggs on 
the leaves and stems of the plants, or 
on exposed tubers in the fields, and 
directly on the tubers in storage. 
Each female may lay from 150 to 300 
eggs which hatch in a few days in the 
fields during the warm weather. The 
-larvee mine the leaves, stems, and tubers 
of potatoes in the fields and continue 
their work on the tubers in storage 
as long as anything suitable for food 
remains. They also mine the tops and 
fruits of tomatoes and many other 
plants. The caterpillars are white, 
yellow, pinkish, or greenish, with the 
head and _ prothoracic shield dark 
ea brown, and when mature measure 9- 
Fic. 594.—Potato showing the discolored 12 eae Pupation occurs in a white 

and sunken skin over the burrows of silken cocoon Im any secluded place, 

the larvee of the potato tuber moth, On the host, in the soil, sacks, or the 

Phthorimea operculella (Zeller). storage bins. The length of the life 

cycle varies from one and a half 
months i in midsummer to three months in winter. There are from four to 
six overlapping generations annually in the normal breeding places. The 
potato is most seriously injured, but tomatoes and tobacco have also been 
considerably damaged in some parts. Other hosts are bittersweet, cat 
tail, eggplant, false heath, ground cherry, henbane, horse nettle, hound’s 
tongue, Jimpson weed, matrimony vine, mullein, nightshade, red pepper, 
toad flax, and many other solanaceous plants. The species has been widely 
distributed with potatoes and occurs in Australia, Tasmania, New Zea- 


1C. P. Gillette, Thirteenth Ann. Rept. State Ent. Colo. Circ., 36, Colol. Agr. Exp. Sta., 
p. 26, 1922. | 

2W. T. Clarke, The Potato-Worm in California. Bul. 135, Cal. Agr. Exp. Sta., 1901. 

E. O. Essig, ‘The Potato Tuber Moth.” Mthly. Bul., Cal. State Com. Hort., 1, p. 
203, 1912. 

F. H. Chittenden, “The Potato-tuber Moth.” Farmers’ Bul. 557, U. S. Dept. Agr. 
1913. 


J. E. Graf, “The Potato Tuber Moth.” Bul. 427, Bur. Ent. Prof. Paper, U. S. Dept. 
Agr. 1917. 
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land, Hawaii, Southern Europe, Northern Africa, Canary Islands, Azores, 
India, and in the southern and southwestern parts of the United States. 
In the west it is most serious in the warm dry areas of Texas and California. 
Apparently it cannot exist outside in localities which have severe winters. 

Artificial control consists in avoiding adobe soils, planting clean seed, 


planting deep, keeping potatoes well hilled, harvesting as early as possible, 


Fig. 595.—Cross section of a potato to show the burrows of the larve of the potato tuber 
moth, Phthorimea operculella (Zeller). 


leaving no potatoes exposed in the field overnight, not covering the tops 
of sacks with potato tops, storing in clean warehouses, fumigating infested 
potatoes with carbon disulfid using two pounds to 1,000 cubic feet of air 
space in a tight compartment or in a vacuum fumigatory to kill the worms 
_and eggs, or placing in cold storage maintaining a temperature of 37° to 
40° F. to prevent further development. 


The tomato pinworm, Phthorimea lycopersicella Busck,! is very similar to the pre- 
ceding species, but the head and thorax of the adult are somewhat paler. The larve 
are first whitish, becoming brownish, greenish, or dark blue in color. When mature 
they measure 8 mm. They mine the edges of the leaves of eggplant, horse nettle, 
and tomato. The range includes Mexico, the Southern States, and Texas, New Mexico, 
Colorado, and California. Injury to tomatoes has been reported from California and 
Sinaloa, Mexico. T. H. Jones reports six hymenopterous parasites in Louisiana. 

Phthorimea striatella (Murtfeldt) has been reared from Solanum sp., in Southern 
California... : 

The huisache moth, Polyhymno acaciella Busck, is a small white, brown, and gray 

'moth, the almost black caterpillars of which web together and feed on the leaves of 


_ huisache, Acacia farnesiana Willd., growing along the streets of San Diego, California. 


rp Ff! Jones, Jour. Agr. Research, 26, p. 567, 1923. 
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The western strawberry leaf roller, Anacampsis fragariella Busck, - 


is a small pale brown moth with a darker brown transverse band across 
the front wings just beyond the middle, and a wing expanse of 15 mm. 
The small pinkish larve roll and devour the leaves of cultivated 
strawberries. A serious attack occurred at Hopland, California, in 
June, 1922. 

The peach twig borer, Anarsia lineatella Zeller! (Figs. 596, 597), is 
steel gray with white and dark scales and has a wing expanse of 15-18 
mm. The adults are nocturnal and are found resting on the undersides of 
the large limbs and in the crevices of the bark during the day. They appear 
in the spring, early summer, and fall, and lay the eggs on the twigs and 
fruit in the summer, and on the young branches in the autumn. The win- 
ter is passed in a very small larval condition in tiny cells or hibernacule 
(Fig. 596) just beneath the bark. In making these cells, the larve.cast out 

the frass in the form of small 

piles or chimneys which readily 
serve to discover the silk-lined 
places of concealment, usually 
. located in the crotches of two- 
year-old wood. When the buds 
begin to open in the spring, the 
larve leave the winter quarters, 
enter the tips of the developing 
twigs and burrow down the ten- 
der shoots killing them back 
three or four inches, or entirely 

(Fig. 597). Each larva can 

thus kill from one to several 

twigs and do great damage to 
nursery stock and young trees. 

Development is rapid so that 

the larve are fully grown by 

May when pupation occurs often 

behind a rude cross web over a 
Fig. 596.—The peach twig borer, Anarsia lineatella wound or crack, without the 


Zeller. A, chimneys of the hibernacule in the eee oco at 
crotch of a peach tree; B, cross section of a hiber- Spmnnioe of a cocoon. Mature 


nacula showing hibernating caterpillar within. larve are _very pinkish, dark 
red, brownish, or almost black, 


and 12-15 mm. long. The chrysalis is dark brown and 10-12 mm. 
long. The moths emerge in June and deposit the small pearly white, re- 
ticulated eggs on the fruit and twigs. The larve resulting from this brood 
largely infest the fruit of peaches and apricots as well as the developing 
nuts of almonds. A third brood of worms follows in the fall. Late peaches 
are most seriously injured by this last brood, as high as 80 per cent of the 


; 1C, L. Marlatt, The Peach Twig Borer. Bul. 10 n. s., Div. Ent. U. S. Dept. Agr. 
898. 

W. T. Clarke, The Peach Worm. Bul. 144; Cal. Agr. Exp. Sta. 1902. 

H. F. Wilson, Second Bien. Crop Pest and Hort. Rept., 1913-14, Ore. Agr. Exp. Sta., 
p. 1138, 1915. 

W. P. Duruz, The Peach Twig Borer, Bul. 355, Cal. Agr. Exp. Sta. 1923. 
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_ erop having been destroyed where control measures were not practiced. 
- The moths from the third brood emerge in the fall and lay eggs which 
hatch into larve which go directly into hibernation. It appears that some 
larve from the first and second broods also go directly into hibernation 
which has been very confusing in determining the three broods. It is 
_ probable that in the northern limits but one or two broods occur. In 
Italy only two broods are recorded. Among the hosts are peach, nectarine, 
apricot, almond, cherry, prune, plum, apples, given 
in order of susceptibility. The species is European 
in origin and has been distributed throughout all 
peach-growing countries of the world on dormant 
nursery stock. It occurs throughout North America 
and in all Western States where peaches are com- 
mercially grown. A number of parasites are listed 
in Italy.t Artificial control for this insect was first 
worked out in California and published by W. T. 
Clarke in 1902 and consisted in the application of 
lime-sulfur solution which in the strength of 1-10 
is still the standard remedy for the emerging larve pyq. 597.—Cross section of 
if applied when the buds begin to swell in the spring. young peach shoot killed 
W. P. Duruz has found that 34 pint of 40 per cent by the peach twig borer, 
nicotine sulfate to 100 gallons of water, with three < eae ea wala bese 
A showing burrow. (After 
pounds of soap as a spreader, is preferable as a Clarke.) 
spring application on apricot trees which are often 
injured by the lime-sulfur. The above nicotine spray or three pounds of 
powdered arsenate of lead and 34 pound of casein spreader to 100 gallons 
of water gives protection against the summer and fall attacks of the worms, 
if applied when the second and third brood worms begin to infest the fruit. 
The destruction of infested fruit and careful spraying of yard trees are 
necessary to secure the best results. 


The Arizona wild cotton moth, Dichomeris deflecta Busck, is white sprinkled with 
yellow, brown, and black scales, and has a wing expanse of 23 mm. The larve are 
white, the head and prothoracic shield dark reddish brown, and the anal plate black. 
They fold and tie the leaves together, and feed and pupate within the mass. Wild 
cotton is the native food plant in Arizona. 


-COPHORID£.? 


The brown apple moth, Hpicallima dimidiella (Walsingham), is a small brown moth 
with several pa ee and silver patches on the fore wings and an expanse of 16 mm. 
The caterpillars are 7.5 mm. long, dull gray with a subdorsal line on each side, shining 
brown head, dull gray prothoracic shield and anal plate, and almost white venter. 
‘The pupz are pale gray, and 5 mm. long. This species is known in Colorado, Nevada, 

_and California, and ranges north into British Columbia. Its native hosts are unknown. 
R. C. Treherne has taken the larve on apple in British Columbia. ; 

The scavenger bulb moth, Borkhausenia pseudospretella Stainton, is a cosmopolitan 
feeder in decaying bulbs, sweet potatoes, and other vegetable products. It is recorded 
in California and ranges northward into British Columbia. 


1R. Sarra, Boll. Lab. Zoél. Gen. Agrar. R. Scuola. Sup. Agr. Portici, 10, pp. 51-65, 1915. 

2A. Busck, “£cophoride of British Columbia.” Proc. U. 8. Nat. Mus., 27, p. 768, 
1904. “Generic Rev. of American icophoride.” Proc. U. S. Nat. Mus., 35, p. 187, 
1909. va 
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BLASTOBASID&.! 

The icerya moth, Holcocera icerycella (Riley),? has a wing expanse of 
13-16 mm. and is ashy gray due to a mixture of light and dark scales on 
the thorax and fore wings. The hind wings are pale with yellow fringes 
and the abdomen silvery gray. The caterpillars are 6-10 mm. in length, 
dark reddish brown, dusky dorsally with narrow, pale dorsal and lateral 
lines, pale hair tubercles, and dark brown or black head and prothoracic 
shield. They are common in the egg masses and colonies of mealybugs 
and cottony cushion scale, under scales and among the colonies of black, 
brown apricot, peach, calico, Monterey pine, greedy and oyster shell 
scales upon the eggs, young, and adults of which they feed. Often con- 
siderable webbing is made about the feeding places by the caterpillars. This 
moth is thought to have been introduced from Australia but this has not 
been satisfactorily established. The species is quite common at Berkeley 
and San José, California. It has also been recently recorded from the 
southern part of the State as a pest to the fruit of oranges by A. J. Basinger. 
Holcocera augusti Heinrich is a golden yellow moth reared from the cones 
of Douglas fir which were infested with Barbara colfaxiana (Kearfott), in 
Oregon. 


AEGERIID (Seszide).* Clear-Winged Moths. 

The raspberry root borer or blackberry crown borer, Bembecia marginata 
(Harris) ,* is a large species, the males having an expanse of 20-27 mm., and 
the females 20-35 mm. The males have brown head with collar and palpi 
yellow; antenne black, thorax dark brown with yellow marks and two 
spots on each side of the front; abdomen dark brown or black, a golden 
band on the posterior margin of each segment encircling the body; anal 
tuft black mixed with yellow; legs yellow, femora and tibie marked black 
on the outside; fore wings transparent with brown borders and brown 
discal spot; hind wings with narrow brown border and fringe; and veins 
brown. The females are more robust but similarly colored, excepting that 
the last abdominal segment is entirely yellow. The adults appear in late 
summer and fall and deposit the small, oval reddish brown eggs singly on 
the undersides of the leaves, each female laying as many as 135-150. The 
eggs hatch usually in September and the minute larve crawl down the 
stems and burrow into the canes or crowns, or live in the crevices of the 
bark of roots during the winter. In the spring they are scarcely longer than 
10 mm. and begin active feeding on the roots and canes, which continues 
until winter when hibernation occurs in the nearly mature larval stage 
within the burrows in the canes and roots. In the second spring the larve 
continue to feed on the roots and crown and may burrow up the canes as 

1 Wm. G. Dietz, ‘Rev. of pie of N. A.” Trans. Am. Ent. Soc., 36, p. 1, 1910. ° 

2H. O. Essig Jour. Econ. Ent., 9, p. 369, 1916. 

3 Wm. Beutenmiiller, ‘Mon. "Sestide N. A.” Mem. Am. Mus. Nat. Hist. Nove A, 
pp. 217, 352, 1901. 

Busck, “Notes on the Family er, wun a Synoptic Table of the N. A. 
Genera.” Proc. Ent. Soc. Wash., 11, p. 115, 

Henry Edwards, “‘New Genera and EBobts. or i Family 4geride.”’ Papilio, 1, pp. 
179-208, 1881. 

4W. H. Lawrence, Ent. News, 16, p. 117, 1905. 
ig, ae Third Crop Pest sep Hort. Rept. 1915-1920, Ore. Agr. Exp. Sta., p. 
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much as four or five inches where pupation takes place in June, July, and 
August, the adults emerging in August and September. Thus two years 


Fie. 598.—The hornet maothe Aontie sa panoruts (Clerek). 


are required to complete a life cycle, and some adults emerge every year. 
The larve attack blackberries, loganberries, and black and red raspberries. 


Infested plants grow little, produce 
inferior fruit, and may die. The 
species occurs in various parts of 
North America and has been intro- 
duced with nursery stock into the 
berry-producing sections of the 
west, being now established in 
British Columbia, Washington, Ore- 
gon and California. It is also re- 
ported in New Mexico. Control 
consists in removing infested canes 
and roots and in burning them dur- 
ing pruning season. Paradichloro- 
benzene may also be used in the 
late fall at the rate of 14 ounce 
per bush. 


The hornet moth, Alcathe apiformis 
(Clerck) (4igeria) (Figs. 598, 599), has a 
wing expanse of 30-45 mm.; the thorax 
brown with a large yellow spot on the 
anterior of each side; the abdomen brown 
with a broad yellow band on the anterior 
portion of each segment except the last 
two which are all yellow; legs yellow, 
tinged brown; wings transparent with 
brown border. The moths resemble in 
size and color the European giant hornet, 
Vespa crabro Linn., but are very sluggish 
in habits. 


Fic. 599.—Work of the larve of the hornet 
moth, Alcathe apiformis (Clerck), in the 
limb of the Balm of Gilead. A pupa is also 
shown within the burrow. 


The caterpillars are robust, naked, white, with the head, shield, sete, and 


rims of the spiracles brown. They make extensive burrows in the trunks and large 
limbs of poplars and willows often killing young trees. In the west, the Balm of Gilead 
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or balsam poplar seems to be most susceptible. Because of the attacks of this insect 
poplar trees are not satisfactory for shade and street plantings in California. Pupation 
occurs in the burrows. Two years are required for a complete generation. The spe- 
cies occurs in Europe, Siberia, and the United States, and ranges westward into 
Nevada and California. 

The Pacific poplar moth, Zgeria pacifica (Hy. Edw.), also attacks poplars and willows 
in California, Nevada, Washington, and Montana, and is often mistaken in the larval 
form for the preceding species. The adults have the first two abdominal segments 
black, the second narrowly margined in front with yellow, the third segment yellow 
narrowly margined black posteriorly, and all the remaining segments wholly yellow. 

The cottonwood crown borer, 4igeria tibialis (Harris), infests poplars and willows in 
various parts of North America and ranges west into Colorado, California, and British 
Columbia. The adults are similar to those of the preceding species but can be sepa- 
rated by the color of the abdominal segments, the first of which is black with posterior, 
narrow, yellow edge, the second black, the third black with posterior yellow margin, 
the fourth black, and the remaining brownish black with posterior yellow margins. 
The variety dyart Ckll. occurs in New Mexico. 

The American clearwing, 4/geria americana Beut. (Sesia), has a wing expanse of 21- 
25 mm., is blue-black with an orange-red spot on each side beneath the thorax, and the 
fourth abdominal segment red. The larve burrow under the bark and into the heart- 
wood of young limbs of alder in Nevada, Washington, and British Columbia. A. 
albicornis Hy. Edw. (Sesia) has an expanse of 15-22 mm., is black often with sparse 
white or yellow markings on the head and thorax and with the abdomen wholly black. 
The larve burrow the trunks and limbs of willows and frequently occur in the galls of 
Saperda concolor Lec. in the west, and in those of Cryptorhynchus lapathi (Linn.) in the 
east. The western distribution includes Colorado, Nevada, California, and Oregon. 


The Pacific peach tree borer, Zgeria opalescens Hy. Edw.' (Fig. 600), is 
a serious pest to peach, apricot, and prune trees in the Western States. The 
adults resemble wasps in shape and coloration but are very sluggish in 
movement. The color is black or steel blue, the fringes of the wings and 
appendages, black. The legs have white tufts. The males have an expanse 
of 25-30 mm. and are entirely black with both pairs of wings transparent; 
the females have an expanse of 30-34 mm. and are metallic blue-black with 
opaque fore wings and transparent hind wings. They appear in late June, 
in July and August, and are usually found resting on the trunks and limbs 
of the host trees. When disturbed they have a very quick erratic flight. 
The small cinnamon brown eggs are oval, depressed dorsally and finely 
reticulated with paler lines. They are laid during July or August, singly 
or in masses up to fifty in number, on the surface or more often in the cracks 
of the bark of the trunks, and are difficult to discern excepting on the 
smooth gray bark of young trees. Each female lays from 200 to 450 eggs, 
which require from fifteen to thirty days for hatching. The young larve 
immediately seek shelter in cracks of the bark and gradually make their 
way down the trunk and enter directly through the soft damp bark or old 
burrows beneath the surface of the soil. The caterpillars are naked white 
or yellowish with brown heads and much wrinkled bodies, and attain a 
length of 25-40 mm. They usually work around the crown of the trees, 
just under the bark at or below the surface of the ground, though in extreme 


1C, W. Woodworth, Bul. 148, Cal. Agr. Exp. Sta. 1902. 

D. Moulton, Bul. 97, pt. 4, Bur. Ent. U.S. Dept. Agr. 1911. 

E. O. Essig, Inj. & Ben. Ins. Cal., 2d ed., p. 422, 1915. 

F. H. Lathrop and A. B. Black, Third Crop Pest and Hort. Rept. 1915-1920. Ore. 
Agr. Exp. Sta., p. 59, 1921. 

The writer is following August Busck in the use of Zgeria in preference to Synanthedon — 
in this and other species. 


LEPIDOPTERA 723 


cases the burrows may extend a considerable distance up the trunks. 
Quantities of sap, gum, and frass exude from the openings of the burrows 
and are evidences of the presence of the insect. The work after successive 
seasons may partially or entirely girdle the tree. Young trees are most 
susceptible and are frequently killed in a single year in the nursery or before 
they are six years old, in the orchard. Maturity is reached in May, June, 
and July, and pupation takes place in a frass-covered cocoon within the 
entrance of the burrow or just outside on the trunks, or in the soil. Adults 
emerge in twenty to thirty days and leave the pupal skins partially with- 


i 


Fia. 600.—The Pacific peach tree borer, 4geria opalescens Hy. Edw. a, larva; b, cocoon 
and partially withdrawn pupal skin; c, pupa; c’, segment of pupa showing spines; c’’, 
posterior end of pupa; d, adult female; e, adult male. (After Moulton, U. S. Dept. Agr.) 


drawn from the cocoons. There is only one generation annually, but larvee 
of all sizes are found in the burrows during the winter and early spring, 
indicating that the brood is very much drawn out or that some stragglers 
remain in the burrows two winters. Peach or other trees on peach root- 
stocks are preferred. Almond, apricot, cherry, western choke cherry, plums, 
prunes, and other members of the genus Prunus are also attacked. The 
Myrobalan plum rootstock used for apricots, plums, and prunes was thought 
for some time to be immune, but the writer found it to be very generally 
infested. Apricot trees on their own roots are most resistant to attacks 
and in many instances appear to be entirely immune. This species is 
strictly western and is known in California, Nevada, Oregon, Washington, 
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and British Columbia. Control measures are very simple since the dis- 
covery of the paradichlorobenzene treatment by E. B. Blakeslee! which 
has entirely replaced the digging out of the borers and the application of , 
asphaltum.” The paradichlorobenzene is a crystalline material which is 
insoluble in water and volatilizes slowly at a temperature of 55° F. to 75° 
F., and more rapidly at higher temperatures. The vapor is more than 
five times heavier than air and more than twice as heavy as the vapor of 
carbon disulfid. It possesses a pungent odor which is practically non- 
poisonous to humans. It is noncombustible also, so that it can be handled 
with perfect safety. From three-fourths to one ounce is a sufficient amount 
for an average size tree. First level the surface of the soil around the base 
of the tree, then sprinkle the crystals around in a continuous ring about 
two inches wide with the inner margin two to four inches from the bark 
of the tree. Cover about the base of the tree, using six to eight shovels 
of earth and pack well with a few strokes of the shovel. The soil prevents 
the upward passage of the vapor and confines it to the infested portions 
of the tree. The most favorable time for application is in the late summer 
and fall when the soil is warm and the moisture not excessive. During the 
past year more than five tons of this material has been used in the San 
Francisco Bay region on apricot and prune trees without a single case 
of injury even to one-year-old nursery stock. The small cost, ease and 
quickness of application, and the effectiveness of the material make it a 
great discovery not only for this borer, but also for many other soil- 
infesting insects. 

The peach tree borer, Zigeria exitiosa Say * (Fig. 601), is the most serious 
enemy of the peach in many parts of the United States and is similar in 
habits to the above species. The adults have an expanse of 18-32 mm., 
and are deep metallic blue-black. The males have yellow marks on the 
thorax, a yellow band on the posterior margin of each abdominal segment, 
and the wings transparent with black margins; the females have the fourth 
abdominal segment orange-red above, the fifth segment sometimes sprinkled 
with red scales, and the fore wings entirely opaque. The life history, 
nature of the work, habits, and hosts are much like those of the preceding 
species, and control measures are the same. This species extends westward 
into Colorado, New Mexico, Arizona, Utah, Oregon, and British Columbia. 
‘A single infestation on a few peach trees in San Diego County, California, 
was completely eradicated by the destruction of the trees in 1914.* 

The imported currrant borer, Mgeria tipuliformis (Linn.) (Sesta) (Fig. 
602.), is a small wasp-like species with an expanse of 15-21 mm., black with 
transparent wings, with four yellow bands on the abdomen of the male 
and three on the female. The adults appear in May and June and the small 
light brown globular eggs are laid in the cracks of the bark at the axils of 
the leaves and buds of currant and gooseberry on canes less than one year 
old. From twenty to sixty eggs are laid by each female. Hatching follows 
quickly and the larve bore into and down the inner pith of the canes (Fig. 

1 Bul. 796, Bur. Ent. U. S. Dept. Agr., p. 4, 1919. 

2 Harl Morris, Bul. 228, Cal. Agr. Exp. Siac p. 372, 1912 

3M. V. Slingerland, Cornell Agr. Exp. Sta. Bul. 176, 1889; Bul. 192, 1901. 
C. L. Marlatt, Circ. 54, Div. Ent. U.S. Dept. Agr. 1903. 


G. G. Becker, Tech. Bul. 150, Ark. Agr. Exp. Sta. 1918. 
4E. O. Essig, Inj. & Ben. Ins. Cal. 2d ed., p. 421, 1915. 
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602) and often into the larger roots. Single canes or the entire plant are 
killed in this manner. The larve are white or yellowish with dark brown 
head and measure 12-20 mm. when mature. Winter is passed in the larval 
stage within the burrows where pupation occurs in April, May, and June. 
There is a single brood annually. The species is the most widely distributed 
member of the family and occurs in Europe, Asia, Australia, New Zealand, 
and throughout North America. In the west 
it is known in Colorado, Nevada, California, 
-and British Columbia. European writers list 
box elder, sumach, and hazel in addition to 


Fie. 602.—Larve of the 
imported currant 
borer, Ageria tipuli- 


les se — cance | formis (Linn.), within 
Fie. 601.—The peach tree borer, geria exitiosa Say. the burrows of the 
Female at top, males below. currant stems. 


currant and gooseberry as hosts. Cutting out and burning the infested 
canes during the dormant season is the most effective means of control. 
The strawberry crown borer, 4geria rutilans (Hy. Edw.) (Albuna, Sesia) 
(Fig. 603), is similar to the preceding species in size and color, the expanse 
being 13-22 mm. and the color, black. There are two or, rarely, three 
yellow bands on the abdomen of the male and four on the female. The 
moths issue from April until the last of July and oviposit in crowns of the 
wild and cultivated strawberry plants. The caterpillars are pale yellow 
or whitish with brown head, and attain a length of 15 mm. They work 
chiefly in the crown of the strawberry which may be entirely hollowed out 
or girdled and their attacks. usually result in the complete death of the 
infested plant (Fig. 603). They are also occasionally taken in the canes and 
roots of blackberries and raspberries and are apt to be confused with the 
larvee of Bembecia marginata (Harris). This species occurs in many parts 
of northern North America, but is most common in the west where it is 
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known in Texas, Colorado, Utah, Idaho, Nevada, California, Oregon, 
Washington, and British Columbia. It is most serious as a pest in small 
home gardens and does not appear to be able to withstand the constant | 
floodings by irrigation of the commercial plantings of strawberries in Cali- 


Fia. 603.—The strawberry crown borer, 4/geria rutilans (Hy, Edw.), and work in the crowns 
of strawberries. 


fornia. The elimination of infested plants and the use of cloth or wire 
screens are recommended in small plantings where the water supply is 
inadequate for frequent floodings. The tachina fly, Leskia gilensis (Town- 
send), has been reared from pups in Oregon and also ranges south into 
New Mexico. 


The wild cherry borer, Hgeria grefi (Hy. Edw.), infests the main roots of wild cherry 
in Colorado, Nevada, and Washington. The moth is black, the abdomen of the male 
banded with yellow, and the female entirely black with opaque wings. The variety 
barnesi Prat has the fourth abdominal segment of the female orange, much like A. 
exitiosa Say. 


LEPIDOPTERA 727 


The Douglas fir pitch moth, Zgeria novaroénsis Hy. Edw. (Sesia),! has an expanse 
- of 30-40 mm., and is black with orange red spots on the thorax, all segments except 
the last banded with orange red. The eggs are oval and brown. The larve are trans- 
parent white with dark brown head, and attain a length of 25-40 mm. The adults 
_ emerge from May to August and oviposit on the trunks of the trees. The larve mine 
_ through the bark and sap and into the: heartwood of the trunks of Douglas fir and 
western larch, entering through the perfectly healthy tissues or by means of wounds, 
and prefer trees from ten to fifty years old growing on the shady northern slopes. The 
presence of the burrow is usually indicated by a pitch tube about two inches in diam- 
eter on the bark. Four years are required to complete a generation, according to 
Brunner. The species occurs throughout the northern Rocky Mountain and Pacific 
Coast regions and is most destructive in the latter area. A. brunneri (Busck) (Sesia) 
is similar in coloration but has red transverse bands only on the second and fourth 
segments, with traces on the other abdominal segments. It is smaller with an expanse 
of 24-27 mm. It infests yellow pine and lodgepole pine in Montana and Idaho, and 
often follows the attacks of Pinipestis zimmermant Grote. Algeria decipiens Hy. Edw. 
oe as an inquiline the woody twig galls of a cynipid on scrub white oak in 
olorado. 

The western sycamore borer, geria mellinipennis (Bdv.) (Sesia), is much like a 
yellow jacket in appearance. It is black marked with bright yellow and with five very 
broad yellow bands on the abdomen of the male and four on the female. The margins 
of the transparent fore wings are reddish, golden yellow, or bronze. The larve are 15 
mm. long and of the usual form and color. They have been reported as mining the 
solid wood of ceanothus or blue myrtle or blue blossom,? and oak in California. The 
writer found them very numerous under the bark of the main trunks of old trees of 
the western sycamore at Laguna Beach, California, in 1921. The larve were con- 
fining their attacks from the ground to a height of six feet and great quantities of red- 
dish frass was clinging in the cracks and crevices of the bark and heaped on the ground 
about the bases of the trees. Adults were emerging and hovering about the trees on 
July 28rd, and were determined by A. Busck. The species occurs also in Colorado. 
The red clearwing, A. polygont (Hy. Edw.), is a small species in which the fourth and 
last two abdominal segments are red. The dirty white larve mine the crowns of various 
knotweeds, Polygonum spp., in California. A. prosopis (Hy. Edw.) is a small species 
with an expanse of 14 mm. and has two white bands on the abdomen of the male. The 
larve inhabit galls on mesquite in Arizona. The Sitka spruce borer, Parharmonia picea 
Dyar, is shining black with transparent wings and a reddish patch on the venter of 
the third abdominal segment. The larve infest Sitka spruce in Washington. The 
lilac borer, Podosesia syringe (Harris) (4geria), has an expanse of 25-36 mm. and is 
mostly black and chestnut brown with the forewings opaque. The larve mine the 
solid wood of lilac and ash trees in the Eastern States and range west into Colorado. 

The sequoia pitch moth, Vespamima sequoiw (Hy. Edw.),? resembles a yellow jacket, 
has a wing expanse of 24-30 mm., and is black with the last three segments of the ab- 

' domen in the female and the last four of the male bordered with bright yellow. The 
larve are dirty white and opaque. They infest the branches and bases of the trees 
and mine the cambium layer of knobcone pine, lodgepole pine, Monterey pine, yellow 
pine, Douglas fir, redwood, and other coniferous trees. Pitch tubes frequently form 
over the burrows. The range includes Montana, Washington, Oregon, and California. 
The man root borer, Melittia gloriosa Hy. Edw., is one of the most striking and 
beautiful moths in the west. The adults are large, robust, with a wing expanse of 
40-58 mm. The head, thorax, and fore wings are gray or brownish, the hind wings, 
sides of the abdomen, and portions of the hind legs are reddish orange, the remainder 
of the abdomen is black and yellow, and portions of the hind legs, black. The front 

_ wings are opaque in both sexes, the hind wings opaque in the female and transparent 
in the male. The larve are reported to mine the roots of sumach and commonly infest 
the climbing stems and fleshy roots of big root or man root in Oregon, California, and 
Arizona. M. grandis (Strecker) differs from the preceding species in having a greenish 
tinge to the body and fore wings and the hind wings of the female transparent. It occurs 
in Arizona, New Mexico, Texas, and Mexico. 


_1J. Brunner, Bul. 255, Prof. Paper, Bur. Ent. U.S. Dept. Agr. 1915. 
2¥F. X. Williams, Hnt. News, 20, p. 58, 1909. 
3 J. Brunner, Bul. 111, Prof. Paper, Bur. Ent. U. 8. Dept. Agr. 1914, 
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The locust clearwing, Paranthrene robinie (Hy. Edw.) (Memythrus), has an expanse 
of 26-36 mm., the fore wings opaque, ochreous yellow, and the abdomen yellow with 
the three basal segments black. The larve are very destructive borers to the common 
locust, white poplar, and downy poplar, used for ornamental plantings in Nevada, 
California, and Washington. 


EUCOSMID& or OLETHREUTIDE (Epiplemide).1 


The lodgepole pine tip moth, Rhyactonia montana (Busck) (Hvetria), destroys the 
terminal buds of the small branches of lodgepole pine in Montana. The Monterey 


pine tip moth, R. pasadenana (Kearfott) (Evetria), has an expanse of 14-17 mm. and. 


is reddish and silvery gray. The larve infest the terminals of the branches of the 
Monterey pine and other pines along the coast of California. &. frustrana (Comst.) 
bushnelli (Busck) (Evetria bushnelli Busck) seriously infests the buds of yellow and 
ornamental pines in Nebraska, New Mexico, and Arizona. Petrova metallica (Busck) 
(Hvetria) infests yellow and lodgepole pines in Montana and causes pitch tubes in 
the tips of the small branches. P. luculentana (Heinrich) (Hvetria) similarly works 
on yellow pine in Colorado. P. sabiniana (Kearfott) (Lvetria) is a striking orange 
yellow and white species which infests digger pine in California and forms pitch pockets 
in which the larve live. P. monophylliana (Kearfott) (Hvetria) infests the branch- 
lets of the single-leaf pine in California. P. burkeana (Kearfott) (Hvetria) has been 
reared from Sitka and Engelmann spruces in Washington and Montana. The adults 
are whitish with gray markings and have a wing expanse of 26-28 mm. P. picicolana 
(Dyar) (Hucosma) infests white and alpine firs in Washington. Barbara colfaxiana 
(Kearfott) (Hvetria) is whitish and fuscous, mottled gray and black with a wing ex- 
panse of 15-21 mm. The larvee infest the cones of Douglas fir in California, Oregon, 
Washington, and British Columbia. The variety siskiyowana (Kearfott) (Hvetria) 
is somewhat larger and infests the cones of white fir and red fir in California and Oregon. 
The variety coloradensis (Heinrich) infests Douglas fir and spruce in Colorado and 
the variety taxifoliella (Busck) attacks Douglas fir in Montana. Barbara ulteriorana 
(Heinrich) is believed to be a large aberrant form of the preceding species. It infests 
the cones of Douglas fir in Oregon. 

The wild iris moth, Olethreutes rubipunctana (Kearfott) (Argyroploce), has an ex- 
panse of 17-22 mm. and is reddish brown, mottled black, brown, slate, and pale fawn. 
The caterpillars feed and pupate in the seed pods of various species of wild iris in Colo- 
rado, Nevada, California, Oregon, and Washington. The writer has taken the larve 
of a destructive noctuid moth from iris pods in Northern California. Olethreutes con- 
sanguinana (Wlshm.) feeds on apple in British Columbia and ranges south into Cali- 
fornia, O. compestrana Zeller is common on thimbleberry in British Columbia, Wash- 
ington, Oregon, California, Nevada, Utah, Colorado and Arizona, and also occurs in the 
New England States. The box elder twig borer, Proteoteras willingana (Kearfott), is 
reported attacking the twigs of a large percentage of the box elder trees in Utah by W 
W. Jones. The Douglas fir cone moth, Zeiraphera diniana (Guenée) (Hnarmonia pseu- 
dotsugana Kearfott),? is a small fawn, fuscous, and gray moth with an expanse of 7 mm. 
The larve infest the cones of Douglas fir in Montana and British Columbia. 


The bud moth, Spilonota ocellana (Denis and Schiffermiiller) (Tortriz, 
Tmetocera), is an important orchard pest in Europe and the northern part 
of North America. The adults have an expanse of 12-16 mm., and are 
gray with a wide whitish band across each fore wing. They appear in June 
and July and the females lay the small, transparent, disc-like eggs singly 
or in clusters on the under surfaces of the leaves. Hatching follows in 
about a week and the caterpillars after feeding on the leaves hibernate in 
small inconspicuous cocoons on the bark of the trees. In the spring they 
feed in the leaf and blossom buds and often tie the leaves and blossoms 


1W. D. Kearfott, “New N. A. Tortricide.” Trans. Am. Ent. Soc., 33, p. 1, 1907. 

Carl Heinrich, Rev. of N. . ot of Subfamily Eucosmine of the Family Olethreutide. 
Bul. 123, U.S. Nat. Mus. 192 ; 

2R. A, Cooley, Bul. 70, Mout. Agr. Exp. Sta., 1908. 
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together with silk. The mature caterpillars are 12 mm. long, reddish brown 

with shining black anal shield, and somewhat resemble the larve of Anarsia 
lineatella Zeller, but in the latter the anal shield is the color of the body. 
There is but a single brood. The hosts are apple, blackberry, cherry, 
hawthorn, laurel, oak, pear, plum, prune, and peach. The western dis- 
tribution includes Montana, Idaho, Oregon, Washington, and British Co- 
lumbia. Spraying with three pounds of powdered arsenate of lead to 
100 gallons of water to kill the larve in the late fall or in the early spring 
gives control. 

The strawberry leaf roller, Ancylis comptana (Fréhlich), has a wing ex- 
panse of 10-14 mm. and is rusty red with white markings. The larve are 
reddish brown or greenish and 20 mm. long when mature. They feed on the 
leaves of wild and cultivated strawberries, blackberries, and raspberries, and 
web the leaves together in rolls in which they live. The species is European 
in origin and now occurs in many parts of North America. Several varieties 


; es ae : eenremutrs = ae Te eee es 


Fia, 604. aa ene of fie Celina sherry Spoth; M. Diadopie fasiferreaiies (Wishm. ), and work 
on the green oak apples or galls of the California gall fly, Andricus californicus (Bassett), 
on blue oak. A, larva of the gall fly. 


are recognized by Heinrich, of which cometana (Wlshm.) is a dark western 
form occurring along the coast of northern California; fragarice (Walsh 
and Riley) is the pale form known in Colorado and Idaho i in the west and 
which ranges to the Atlantic. 

The lesser apple worm, Laspeyresia prunivora (Wlshm.), is a common 
apple pest east of the Rocky Mountains which occurs in British Columbia 
in the west. The adults have an expanse of 15-18 mm. and are pale rusty 
red with irregular gray, pale yellowish white, and bluish oblique lines on 
the fore wings. The small transparent disc-like eggs are laid on the upper 
surfaces of the leaves and on the green fruit. The larve are 8-10 mm. 

1A. L. Quaintance, Bul. 68, pt. 5, p. 49, 


1908. 
S. W. Foster amd P. R. Jones, Bul. 80, vt. 3, p. 45, 1909. 
E. P. Taylor, Jour. Econ, Ent., 2, p. 237, 1909. 
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long when mature and are white or pinkish. They may be confused with 
those of the codling moth, but are smaller and have a peculiar comblike 
structure made of a parallel series of pointed teeth beneath on the posterior’ 
margin of the anal plate. They remove portions of the skin and infest the 
interior of apples, and also attack the fruit of crabapples, hawthorns, wild 
and cultivated plums, prunes, and cherry; buds and terminal shoots are 
also infested. There are normally two broods with but a single generation 
in the most northern limits. Larve of the second brood hibernate. The 
codling moth sprays usually control the pest on apples. 


& 4 » 


Fia. 605.—The codling moth, Carpocapsa pomonella (Linn.). A, egg-shell; B, newly hatched 
caterpillar eating into an apple; C, hole made by the caterpillar and particles of apple 
skin rejected by the larva; D, head of an ordinary pin for comparison in size. (Photo 
furnished by Ralph H. Smith.) 


The Douglas fir tortricid, Laspeyresia bracteatana (Fernald), infests the cones of 
Douglas fir in Oregon and California and often destroys the seed crop. It also attacks 
the scales of Santa Lucia fir in Southern California. JZ. pallidibasalis Heinrich feeds 
in the cones of white fir in California and Oregon. 

The Catalina cherry moth, Melissopus latiferreanus (Wlshm.)! (Fig. 604), has an 
expanse of 12-15 mm. and is pale or dusky bronze or terra cotta with two coppery 
areas at the tips of the fore wings. The eggs are disc-like and whitish and are laid on 
the fruit of the Catalina cherry and on green cynipid oak galls. The caterpillars are 


1. J. Branigan. Mthly. Bul., Cal. State Com. Hort., 4, p. 528, 1915; 5, p. 36, 1916. 
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white or pinkish and 18-20 mm. long when mature. They infest the seeds of the Cata- 
lina cherry in Southern California and have been taken in large numbers in the large 
green galls of Andricus californicus (Bassett), on blue oak in Central California by 
the writer, the adults being determined by August Busck. The larve hibernate in a 
cocoon in the soil under Catalina cherry, but it has not been ascertained if they leave 
- the oak galls or hibernate within. There is but one brood. The range is given from 
Maine to California. 


The codling moth, Carpocapsa pomonella (Linn.),! (Tinea) (Figs. 605-609), 
is the most injurious insect to apples and pears in Europe, North America, 
and wherever these fruits are commercially grown. It was introduced 


Fig. 606.—Larva of the codling moth, Carpocapsa pomonella (Linn.), and burrow in a pear. 


into the United States prior to 1819 and into California in 1872. The adults 
have a wing expanse of 15-22 mm., and are bluish gray in color, harmoniz- 
ing well with the gray bark of the host plants. The fore wings are brownish 
with several gray or paler. cross lines and near the tip of each is a coppery 
spotin which are two irregular golden lines; the hind wings are paler with 
fringed borders. The eggs, are disc-like and about the size of a pin head, 
transparent white when first laid and becoming reddish and dark with 
the development of the embryo. The minute newly hatched larve (Fig. 
605, B) are whitish with large black heads. When mature they are 

1 Huropean entomologists have adopted the genus Cydia for this species. 
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white, yellow or pinkish, with the head, shield, and anal plate brown; 
nearly naked or with a few hairs arising from areas of minute pigment- 
tation, clearly visible with a hand lens; and attain a length of from 


Fia. 607.—Green English walnuts showing injury by caterpillars of the codling moth, Car- 
pocapsa pomonella (Linn.). 


25-35 mm. Pupation occurs in a white felty cocoon in any convenient 
place on the tree or other objects. The pupa is about 13 mm. in length 
and varies from yellow to dark brown. The species is from two to four 


Fig. 608.—Adult codling moth, Carpocapsa pomonella (Linn.). 


brooded depending upon the latitude. The winter is passed in the larval 
stage within the cocoons on the trees in such protected places as under the 
bark, in wounds, crotches, and so forth; in the weeds, grasses, or litter on 
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the ground; or in boxes, storehouses, or other convenient objects. In the 
spring the larvee enter the pupal stage, which requires about twenty days. 
The first moths emerge about the time the apples begin to leaf out and 
bloom, and various generations continue to appear at intervals until har- 
vest. The first eggs are laid mainly on the leaves and twigs and a few on 
the very young fruit, while those of succeeding generations are usually 
placed on the green fruit. The larvee of the first brood feed largely on the 
leaves, while those following enter the fruit from the calyx end or sides. 
About twenty days are required for the development of the caterpillars 
and about fifty days for a complete life cycle. In the west there are two 
or three broods in much of the range with a partial fourth in the southern 
portions. The injury to the fruit of apples and pears by the larve or worms 


es 


Fie. 609.—Spraying walnut trees with high-powdered machine and spray guns to control the 
codling moth. 


is familiar to all and consists in one or several holes through the skin and a 
mass of frass about the core. Crabapples, apricots, cherries, loquats, 
peaches, plums, haws, and similar fruits are also occasionally attacked. 
The green nuts of English walnuts (Fig. 607) are also commonly and often 
seriously infested in Southern Europe and in California. There are very 
many natural enemies of the codling moth, but their combined efforts 
are of little avail in the control of the pest under orchard conditions. The 
earabid beetles, Pterostichus californicus (Dej.), Calathus ruficollis Dej., 
and other species, commonly prey on the larve which fall on the ground 
(California). The dermestid beetle, Perimegatoma variegata Horn, devours 
the pupe in the cocoons (California); the larve of the clerid beetle, 
Cymatodera ethiops Wolcott, kill great numbers of the larve hibernating 
on the trees (New Mexico).! Artificial control measures depend entirely 
upon the locality. The standard remedy is three pounds of powdered 
arsenate of lead to 100 gallons of water applied in a rather coarse spray at 


1D. E. Merrill, Jour. Econ. Ent., 10, p. 461, 1917. 
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a pressure of 250 pounds. The calyx spray should be applied when the 
petals begin to fall. In severe infestations this should be repeated in seven 
to ten days. The first cover spray should begin four weeks from the time 
of beginning the first calyx spray. This should also be repeated in seven 
to ten days where warranted. A second cover spray may be applied not 
later than five weeks before picking time, with a light application. From 
three to seven applications are regularly made in many of the most im- 
portant apple and pear growing districts in the west. On walnuts five 
pounds of basic powdered arsenate of lead to 100 gallons of water are rec- 
ommended; the first application to be made from May 25th to June 20th, 
and the second during the latter part of July. A very important ad- 
junct to spraying is orchard sanitation to reduce the numbers of hiber- 
nating larve. The immediate destruction of all windfalls, the painting 
over of large pruning wounds, the elimination of weeds and refuse in 
and about the orchards are all necessary to success in the control of 


Fig. 610.—The Mexican jumping bean moth, Carpocapsa saltitans Westwood. A, the so- 
ealled Mexican beans or seeds of Sabestiania as they occur on the plant; B, one of the 
three divisions of the seed known as a bean; C, bean from which mature larva has been 
removed after it had eaten the kernel. D, mature larva or caterpillar. 


this insect. Dusting with arsenate of lead gives satisfactory results only 
when done thoroughly and repeatedly, because the wind soon carries the 
thin coat of poison away. 


The cypress cone moth, Carpocapsa cupressana (Kearfott) (Cydia), is a dark smoky 
brown moth with yellow and copper markings and an expanse of 14-16 mm. The 
larve are dull reddish or green and commonly infest the green cones of the Monterey 
and Sargent cypresses, and also attack the bark of the trunks and limbs particularly 


in the forks, and cause deformations and often an exudation of resin. The species: 


is common in the San Francisco Bay region, California. _Carpocapsa toreuta (Grote) 
commonly infests the cones of yellow pine in Colorado, California, and Oregon. 

The Mexican jumping bean moth, Carpocapsa saltitans Westwood (Fig. 610), is a 
small gray moth with darker mottlings on the fore wings. The small robust yellow 
larve attain a length of 3-5 mm. and infest the seeds of many species of Sabestiania 
in Mexico. The larve remain in the seeds during the winter. They frequently throw 
themselves from one wall of the seed to the other causing the seeds to jump. This 
action is hastened by placing the seeds in the sun or on a warm object. Pupation also 
occurs within the seeds and the adults emerge through a small circular hole. Jumping 
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beans are also called Devil’s beans, jumping seeds, and “ Bricandores”’ and are imported 
in considerable numbers into the United States and particularly California, Arizona, 
New Mexico, and Texas, where they are sold as curiosities by street venders with 
many fabulous tales about them. They cease to jump or die when the larve change 


into pupe. 


TORTRICIDA:.! Leaf Rollers, Tortricids. 
The fruit tree leaf roller, Archips argyrospila Walker (Cacecia)? (Figs. 
611, 612), has an expanse of 20-25 mm., and the prevailing color is fawn 


Fig. 611.—The egg masses of the fruit tree leaf roller, Archips argyrospila Walker, on prune 
twigs. The eggs are covered.with a waterproof.cement from which the minute larve 
emerge through very small holes. 


or rusty brown with a prominent light spot on the costal margin near the 
middle of the fore wings and other spots irregularly placed. The adults 
appear from May to August and lay the eggs in irregular flat masses which 
are entirely covered with a whitish or grayish cement which often becomes 
nearly black. The eggs occur chiefly on the bark of the trunk and limbs 


Fia. 612.—Adult and fore wing of the fruit tree leaf roller, Archips argyrospila Walker. 


of the trees where they remain exposed all winter and hatch in March, 
April, and May. The caterpillars at once begin to feed on the green fruit 
and foliage and the unfolding leaves are rolled and tied together with web- 

1W. D. aay “New N. A.. Tortricide.”” Trans. Am. Ent. Soc., 30, p. 287, 1904; 
33, p. 1, 1907. : 

2& P’ Gillette and G. P. Weldon, Fourth Ann. Rept. State Ent. Colo., p. 134, 1913; 
Circ. 5, Office of State Ent. Colo. 1912. Complete. 

G. P. Weldon, Mthly. Bul., Cal. State Hort. Com., 2, p. 637, 1913, 

J. B. Gill, Bul. 116, pt. 5, Bur. Ent. U. S. Dept. Agr. 1913, 
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bing so as to form compact hiding places. When abundant the trees may be 
entirely defoliated over large areas and extensive webs spun over the leaves, 
fruit, and branches of the trees, and on the ground beneath. When mature | 
the caterpillars are various shades of green with shining brown or black 
head and shield, and pale tubercles at 
the bases of the body hairs. They 
attain a length of 20-25 mm. and 
when disturbed wriggle violently back- ° 
wards into the hiding places or fall to 
the ground. Pupation occurs within 
the leaf rolls. There is but one brood 
annually. The caterpillars are, per- 
haps, most serious to the fruit and 
foliage of the apples, but also freely 
attack alfalfa, apricot, ash, black- 
berry, box elder, cherry, currant, elm, 
gooseberry, locust, loganberry, oak, 
onion, pear, plum, poplar, prune, 
quince, raspberry, rose, English wal- 
nut, and willow. The species occur 
in New Mexico, Colorado, Montana, 
Idaho, Utah, Nevada, California, Ore- 
gon, Washington, and British Colum- 


application of miscible oil or crude 
oil emulsion sprays during the winter 
to kill the eggs. Arsenate of lead 
powder,at the rate of three pounds to 
100 gallons of water gives some con- 
trol over the larve during the spring 
and summer. 

The oblique-banded leaf roller, 
Archips rosaceana (Harris) (Cacecia) 
(Fig. 613), is reddish brown, the 
front wings with many fine irregular 
darker lines and a wide dark oblique 
band across the middle. The eggs 
are laid in greenish masses and over- 

Bie = ——" lap like fish scales on the branches 
Fie. 613.—Caterpillars and adult of the of the hosts. The appearance of 
ies a leaf roller, Archipsrosa- the Jarves, the habits, and life history 
are similar to those of the preceding 
species. The hosts are apple, apricot, ash, basswood, beans, birch, black- . 
berry, box elder, burdock, carnation, celery, cherry, clover, cotton, currant, 
dogwood, geranium, gooseberry, hawthorn, hazelnut, honeysuckle, horse- 
chestnut, knotweed, lilac, loganberry, maple, oak, peach, pear, plum, 
poplar, prune, horseradish, ragweed, raspberry, rose, smartweed, straw- 
berry, sumach, sunflower, thistle, and verbena. The distribution includes — 
much of North America and is the same as for the preceding species in 
the west. 


bia. Artificial control consists in the | 
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The cherry tree tortrix, Archips cerasivorana (Fitch) (Cacecia), is a com- 
mon eastern pest to wild and cultivated cherry, which ranges west into 
Montana, Idaho, Washington, British Columbia, and California. The 
larve are blackish and web the leaves. They rarely also infest apple. The 
box elder leaf roller, Cacecia semiferana (Walker), infests the box elder in 
Colorado and ranges east to the Atlantic. 


Cacecia negundana Dyar also defoliates box elder in Utah, and Colorado and ranges 
to the Atlantic. The apple pandemis, Pandemis pyrusana Kearfott, has an expanse 
of 22-26 mm., and is pale ochreous brown with yellow markings. The eggs are pale 
greenish and laid overlapping in masses usually on the leaves. The caterpillars are 
brownish green and are often confused with those of the fruit tree leaf roller and the 
oblique banded leaf roller. They feed on the leaves and fruit of apple in California. 


The orange tortrix, Tortrix citrana Fernald (Fig. 614), is a fawn or gray 
colored moth with darker mottlings on the fore wings and an expanse of 


18-22 mm. The eggs are cream colored, disc shaped, with netlike sculp- 


Fig. 614.—Caterpillar of the orange tortrix, Tortrix citrana Fernald, and work in orange. 


turings on the surface. They are laid overlapping in masses on both sur- 
faces of the leaves and hatch in about twelve days. The larve are dirty 
white with brown head and shield. They normally web and feed on the 
leaves of goldenrod, oaks, black walnut, and willow, and have worked 
over to acacia, apricot, asparagus, begonia, cineraria, Job’s tears, eucalyp- 
tus, ferns, geraniums, Jerusalem cherry, lantana, lavender, orange, pentas, 
rose, and wandering Jew. The most serious injury is to the ripe fruit of 


the orange which is entered through the peel beneath which the larve 
feed, seldom going deep into the pulp. Considerable damage is thus done 


in some years in Southern California. The species occurs throughout 
California and is also recorded in Brazil. Sparganothis tinctana Walker 


1J, Bondar, Rev. Applied Ent. Ser. A, 4, p. 20, 1916. 


738 INSECTS OF WESTERN NORTH AMERICA — 


(Platynota)! is a very similar species. The larvee web and feed on the 
leaves and fruit of the orange in Southern California. They are also gen- 
eral feeders and attack many other plants. The species occurs in Texas 
also and probably the intervening territory, as well as in Mexico and Cen- 
tral America. 

The apple skin worm, Tortrix franciscana (Wlshm.) (Figs. 615, 616), 
is very similar in the adult stage to the fruit tree leaf roller, but has darker 


Fia. 615.—Apples showing the characteristic work of the apple skin worm, Tortriz franciscana 
(Wlshm.). (Photo by D. Penny.) 


markings and is smaller. The eggs are yellow and laid on the leaves. The 
larve vary from pale green or yellowish to brownish and have the head and 
shield slightly darker, but not black. They feed on a number of plants 
including chapparal broom, carnations, cyclamen, ivy geranium, lambs- 
quarters, lupines, morning glory, nettle, and weeds, but are most destructive 
to the foliage and particularly to the fruit of apples. The skin of the fruit 


1R.S. Woglum, Mthly. Bul., Cal. State Dept. Agr. 19, p. 341, 1920. 
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is usually removed around the calyx or stem end or at points of contact. 
This work may start in the orchards, but the larvee continue to feed on the 
fruit in storage unless it is placed in cold storage. A web is usually spun 
over the end under which the caterpillar operates. So far this type of in- 
jury had been confined to the apple-growing sections of the San Francisco 
Bay region, California, and has often been serious. 

The spruce budworm, Harmologa fumiferana (Clemens) (Tortrix),’ has 
an expanse of 19-22 mm., and is fuscous, the fore wings being brownish 


Fia. 616.—Adult of the apple skin worm, Tortrix franciscana (Wlshm.). 


marked with darker streaks. The adults appear in July and August and 
deposit the pale green, flat eggs which overlap in masses on the undersides 
of the needles. They hatch in ten days and the pale green or yellowish 
larvee begin to feed on the needles of the terminal shoots, usually spinning 
a web about the needles and bud scales as a place of protection. When full 
grown they are dark brown. They are often present in enormous numbers 
and are responsible for great damage to the forests of white fir, Douglas 
fir, Engelmann spruce, western larch, western hemlock, white pine, yellow 


Pine, lodgepole pine, and western cedar. The larve hibernate in the nests 


10. A. Johannsen, Spruce Bud Wore and Spruce Leaf Miners. Bul. 210, Maine Agr. 
=p Sta., 1913. 
BSC. Craighead, ‘ ‘Relation Between Mortality of Trees Metscked by the Spruce 


‘Budworm and Previous Growth.” Jour. Agr. Research, 30, pp. 541-555, 1925. 
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This species is listed under the genus Cacecia by some recent writers. 
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in the terminal shoots and mature the following June and July. The species 
occurs throughout the northern parts of the United States and in Canada 
and ranges west to the Pacific, through Montana, Yellowstone National, 
Park, Idaho, and British Columbia. 

The cranberry blackhead fireworm, Rhopobota nevana (Hiibner) (Tor- 
trix), in the adult stage, are moths which are gray mottled brown and 6-7 


Fia. 617.—The blackberry leaf ees Schreckensteinia jeapliate Hiibner. - A, adult; 
B, cocoon; C, pupal skin. 


mm. long. The eggs are slightly elliptical smooth, pale to deep yellow, and 
0.65 mm. in diameter. The larve are dark greenish yellow, dusky olive green 
above, the head and thoracic shield shining black, and when full grown 
are 6.5 mm. long; the pup are pale amber yellow, 5-5.5 mm. long, and— 
enclosed in a white cocoon. The adults appear in June and are to be found 
in the bogs until September and November. They make short jerky 
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flights and cement the eggs on the undersides of the leaves. The newly 
hatched caterpillars may act as leaf miners for a short time after which they 
attack the leaves about the terminal fruit buds, completely enclosing them 
with a web. They also feed on the buds, leaves, blossoms, and developing 
fruit, and when abundant cause the cranberry bogs to appear fire-swept. 
There are three generations a year, the larve of the first appear in May and 
June, those of the second are most numerous the latter part of July, and 
those of the less distinct third generation occur in the later part of the sea- 
son appearing first in August. All generations overlap to some extent. 
Pupation occurs among the leaves under the vines. The winter is passed 
in the egg stage. The known host plants are the cultivated cranberry 
and the native western cranberry. This insect occurs in all the cranberry 
bogs in Washington and Oregon, as well as in many eastern bogs from 
whence it has been undoubtedly introduced on cuttings. The most effec- 
tive remedy is 40 per cent nicotine sulfate at the rate of 1 part to 800 parts 
of water with the addition of 4 pounds of fish-oil soap to every 100 gallons. 
This material is used at the rate of 
About 300 gallons per acre, and three Pee 
to four applications before the middle | Va 
of July may be necessary to secure 
complete control.? 


CARPOSINIDZ. 


The prune limb borer, Carposina comonana 
Kearfott, has an alar expanse of 16-18 mm. 
and is gray with the abdomen yellowish, the 
fore wings brownish gray with white lines » 
and spots, and the hind wings purplish gray. 
The larve are whitish or pinkish and at- 
tain a length of 12-14 mm. Numbers were 
taken in the healthy limbs of French prune 
which were top worked on large apricot 
trees, and were sufficiently numerous and 
injurious to kill many of the grafts, although 
they were several years old and had attained 
‘a diameter of from two to three inches. The 
only injury noted was in a single orchard at 
Santa Clara, California. Prune trees not 
top worked on apricot were not infested in 
the same orchard. 


HELIODINIDA. 
The blackberry leaf skeletonizer, Schreck- wow 
ensteinia festaliella Hibner (Fig. 617), is a Fic. 618—Madrona leaves showing the 


fs a 


minute silvery gray or bronze moth with a work of the larve of the madrona 
few cloudy or dusky markings on the basal shield bearer, Coptodisca  arbutiella 
-portions of the fore wings. The small cater--— Busck. 


pillars are pale green and entirely beset with 

many long stout whitish spines. They feed chiefly on the upper epidermis causing 
large holes or entirely skeletonizing the leaves of cultivated blackberry and related 
plants. Pupation occurs in a delicate silk netlike cocoon on the undersides of the leaves. 
The brown pupe are plainly visible through the meshes. The pupal skin is almost 
entirely withdrawn from the cocoon when the adult emerges. This species is Huro- 
pean in origin and has been taken by S. H. Essig only on blackberry at Ventura, Cali- 


1H. K. Plank, Bul. 1032, Bur. Ent. U.S. Dept. Agr. 1922, 
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fornia, where it was quite injurious in a small home garden. The larve are easily 
killed by spraying with two pounds of powdered arsenate of lead to 100 gallons of 
water as soon as they appear in the spring. 


HELIOZELID. Shield Bearers. 

The madrona shield bearer, Coptodisca arbutiella Busck (Figs. 618, 619), is a minute 
species with a wing expanse of 5 mm., dark silvery gray, with the apical halves of the 
fore wings brilliant golden enclosing two large triangular silvery spots, and with a black 
apical patch. The very small larvee mine the leaves of madrona, and when mature 
cut out regular flattened, elliptical cases in which pupation occurs. The leaves may be 
entirely perforated with these holes. The winter is spent as larve or pupz in the cases 
and the adults appear in the spring. The species is native and ranges from California 


Fie. 619.—Adults of the madrona shield bearer, Coptodisca arbutiella Busck. 


along the coast into Washington. A species attacking poplars in a similar way has been 
received from Imperial County, California, and leaves of wild grape have been received 
from Colorado with larger elliptical holes in them. 


PLUTELLIDZ. 

The diamond back moth, Plutella maculipennis Curtis, is the best known 
member of this family, having a wide distribution in Europe and North 
America. The moths have an expanse of 18-20 mm., and are gray or brown- 
ish with white marks on the costal margin of each fore wing which give the 
form of a white diamond when the wings are folded. They appear in April 
and continue throughout the summer, there being from four to seven 
generations a year. The minute disc shaped, pale green or yellow eggs are 
laid singly on both sides of the leaves. The young larve work as miners 
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beneath the epidermis, but when nearly mature they feed externally and 
remove one of the epidermal layers only or eat holes into the leaves. Pupa- 
tion takes place in a delicate white cocoon on the leaves or in rubbish nearby. 
A life cycle requires from two to seven weeks. Cabbage is the preferred 
host, but brussels sprouts, cauliflower, horseradish, kale, mustard, radish, 
tape, stocks, sweet alyssum, turnips, and other cruciferous plants are freely 
attacked. Onions are reported as a host in Russia. The species is reported 
in New Mexico, Colorado, Montana, California, Nevada, Oregon, Washing- 
ton, and British Columbia in the west. Good control is obtained by spray- 
ing with 1 part of 40 per cent nicotine sulfate to 600 parts of water to which 
five pounds of hard soap are added as aspreader. The horseradish web 
worm, Plutella armoracie Busck,' has an expanse of 16-18 mm., and is 
white with yellow and ochreous markings and black spines:on the under- 
sides of the white tarsi. The immature forms are similar to those of the 
preceding species, but the larve web the leaves together. They feed on 
horseradish in Colorado. Hibernation occurs as larve among dead leaves 
or in the soil. Control measures are the same as for the preceding species. 
Euceratia castella Wlshm. is a beautiful, small, pure white moth which 
regularly appears about grasses in the evenings, for three or four days only 
in late April or early May at Berkeley, California. The hosts are unknown. 
Abebeea subsylvella (Wlshm.) commonly infests the foliage of live oaks along 
the coast from middle California into British Columbia. 


YPONOMEUTID#.? Twig and Leaf Miners. 
The apple fruit miner, Argyresthia conjugella Zeller, is a small pale yel- 
lowish moth with the fore wings dark purplish brown, each marked with 


Fig. 620.—The eypress. moth, “A royresthig franciscella Busck. A, adult; B, larva; C, cocoon 
attached to cypress leaves; D, chrysalis. 


a darker oblique band, and dark costal margin. The larve burrow into the 
fruit of apples in northern California and British Columbia and a similar 


1H. O. Marsh, Bul. 109, Bur. Ent. U. 8S. Dept. Agr., p. a 1913. 


2 A. Busck, “Notes on the Yponomeutide.” Jour. N. Y . Ent. Soc., 11, p. 45, nae 
“The Y ponomeutide of British Columbia.” Proc. U. S. Nat. Mus., 27, p. 745, 
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injury occurs in Alaska. The species occurs in Hurope and Japan and 
normally infests the fruits of mountain ash and bird cherry. 


The cypress moths, Argyresthia cupressella Wlshm., A. franciscella Busck ! (Fig. 620), 
A. arceuthobiella Busck, and A. libocedrella Busck, are all minute, pale golden yellow 
with darker maculations, and with an expanse of 7-9 mm. The caterpillars infest the 
tips of the twigs, and commonly mine the leaflets, causing them to die and fall. Webbing 
often accompanies the work. Pupation occurs in small white cocoons within the bur- 
rows or attached to the twigs. The first and second are common on Monterey cypress, 
Lawson cypress, Sargent cypress, and other species in the San Francisco Bay region 
of California; the third and fourth infest incense cedar in Oregon. A. gadartella (Linn.) 
infests the terminals of the branches and catkins of birch and alder and is a European 
species now known in New Mexico, Colorado, California, and British Columbia in the 
west. A. pygme@ella Hbn. is also a European species which attacks willows in British 
Columbia. Zelleria gracilariella Busck (Z. ribesella Busck) feeds gregariously on and 
webs the leaves of wild gooseberry in British Columbia. 


COLEOPHORID (Haploptiliide). Case Bearers. 
The cigar case bearer, Coleophora fletcherella Fernald, is a common pest to 
apple, pear, and quince in the Eastern States. The adults have an expanse 


Fic. 621.—Larve and pup within cases of the California case bearer, Coleophora sacramenta 
(Heinrich), and work of larvee on prune leaves. 


of 13 mm. and are grayish in color. The eggs are cylindrical, pitted, and 
pale yellow in color. They are laid on the undersides of the leaves and hatch 
in 10-14 days in July and August. The small orange colored larve at first 
mine the leaves and later construct cigar-shaped cases in which they live 
the remainder of the summer. In the late fall they migrate to the twigs 
where they hibernate. In the spring they begin to feed on the opening 
buds and young leaves. Pupation occurs within the cases in May and June. 


+ O. Essig, Inj. and Ben. Ins. Cal., 2d ed., p. 453, 1915. This is A. franciscella 
usck. 
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There is a single generation. This insect is reported common in the apple 
orchards of British Columbia and is controlled by the first spray for the 
codling moth. 

The California case bearer, Coleophora sacramenta (Heinrich)! (Figs. 621, 
622), is a beautiful pale bluish white moth, the fore wings with minute 
brown scales and the hind wings, dull gray, and with an expanse of 15 mm. 
The orange colored larve bear a peculiar blackish case which is greatly 
widened at the posterior end with wing-like side projections and 8-10 mm. 
long. There is but one generation 
annually. The larve hibernate within 
the very small cases on the bare twigs 
of the host trees and eat ragged holes 
in the leaves in the spring. Pupation 
occurs in April, May, and June, and 
the adults appear in June and July 
and lay eggs on the leaves. The eggs 
are reddish brown, ridged, and the 
shape of an inverted teacup. The 
normal host is willow, but the insect 
commonly infests almond, apricot, 
apple, cherry, peach, pear, plum, and 
prune in the San Francisco Bay re- 
gion, California. A spray compound 
composed of two pounds of arsenate 
of lead to 100 gallons of water, or 
dusting with a mixture of one pound 
of arsenate of lead to four pounds | 
of hydrated lime gives satisfactory 
control. Volck’s case bearer, Hap- 
_loptilia volcki (Heinrich)? (Coleophora) 
(Fig. 623), is a silvery white and 
ochreous moth with an expanse of 15 
mm. These moths resemble some- — 
ay the adults of the cigar case bearer. 
re ite Man pa. 622\—Adulta of the California 
ings on the legs and. abdomen. The bearer, Coleophora sacramenta (Heinrich), 
eggs are pale yellowish green, nearly _ resting on a prune leaf. 
hemispherical and deeply ribbed, and 
are laid on the undersides of the leaves. The dark brown caterpillars at first 
mine within the leaves and later construct a case 7-9 mm. long, which is 
usually brown and ragged in outline often with a conspicuous tooth-like 
projection on the back of the anterior end. After the formation of the case, 
the larve eat a hole usually through the lower epidermis of the leaf and mine 
out the interior as far as they can reach, thus producing large blotch mines 
which are often confluent. They also eat holes in the leaves as do the 


[See eer Der ae ean ERAN ETE see | 


1C, Heinrich, Ins. Insct. Mens., 2, p. 145, 1910. Orig. desc. 

E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed., p. 450, 1915. 

W. M. Davidson, Jour. Econ. Ent., 11, p. 446, 1918. 

2W. H. Volck, Mthly. Bul., Cal. State Com. Hort., 6, p. 463, 1917. 
C. Heinrich, Proc. Ent. Soc. Wash., 19, p. 135, 1917. Orig. desc. 
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preceding species. They migrate to the limbs and twigs in the fall and 
hibernate in the attached cases. Feeding starts on the developing leaves, 
and on the young fruit in the spring. Pupation occurs within the cases in: 
May and June, and adults appear and lay the eggs in June and July. There 
is but a single generation a year. Apple is the only known host; the normal 


Fig. 623.—Volck’s case bearer, Haploptilia volcki (Heinrich). Cases of pups and work and 
cases of larve on apple leaves. 


food plant is probably willow. The species occurs in the apple orchards 
of the San Francisco Bay region, California. Control is difficult because 
of the mining habits of the larve, but an early application of arsenate of 
lead as recommended for the preceding species when the larve are feeding 
on the buds and young fruit, greatly aids in reducing severe infestations, 


ELACHISTIDZ.! 
The yerba santa gall moth, Celopeta glutinost Wlshm., is a small gray and fawn col- 
ored moth, the fore wings sprinkled and mottled ochreous and with an expanse of 
1A. Busck, “ Elachistide from British Columbia.” Proc. U. S. Nat. Mus., 27, p. 767, 
1904. 
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12mm. The larve make large bladder-like galls which start at the midribs of the 
leaves of yerba santa or mountain balm and occupy nearly the whole surface, causing 
the leaves to curl. The species occurs in central and northern California. 


Fig. 624.—Mines of the larve of Phyllonorycter felinella Heinrich, on sycamore leaf. 
Many of the mines contain larve and pupe. 


TISCHERIIDZ. Leaf Miners. 


The apple leaf miner, 7'%s- 
cheria malifoliella Clemens, is 
a small dark gray and brown 
moth, the larve of which 
make trumpet-like mines in 
the leaves of apple. There are 
several generations, the larve 
of the last hibernating in the 
fallen leaves.on the ground. 
This eastern insect is reported 
from Oregon in the west. T. 
immaculata Braun mines the 
upper surfaces of the leaves 
of Catalina cherry in Cali- 

fornia and 7. ambigua Braun, 
T. bifurcata Braun, and T. 
ceanotht Wlshm. all mine the 


‘ leaves | of ceanothus in Cali- Fic. 625.—Work of the apple skin miner, Marmara 
: fornia. ; pomonella Busck, on apple. 
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GRACILARIIDZ.! Leaf Blotch Miners. 

The members of the large genera Phyllonorycter and Cameraria (Lathocol- 
letis)? are very small moths, the larvee of which are chiefly blotch miners 
on leaves of all kinds of annuals, perennials, and deciduous and evergreen 
shrubs and trees. The aes leaf blotch miner, Phyllonorycter crategella 


E 


(Clemens), mines the undersides 
of the leaves of apple, hawthorn, 
and wild cherry in the Eastern 
States and is common on apple, 
wild crabapple, and hawthorn in 


fests Labrador tea, the mines 
often occupying the entire upper 
surfaces of the leaves. It occurs 
along the coast north of San 
Francisco in California. P. incan- 
ella (Wlshm.) mines both sides of 
alder leaves in Central and 
Northern California. P. arbutu- 
sella (Braun) mines the leaves of 
madrona in California. P. tre- 
muloidiella (Braun) mines the un- 
dersides of the leaves of aspen 
and other poplars in British Co- 
lumbia, Idaho, and California. 
P. salicifoliella (Chambers) makes 
tentiform mines on the under- 
sides of the leaves of cotton- 
wood, poplars, and willows in 
Colorado, Arizona, and Califor- 
nia, and probably occurs in many 
other States. P. apicinigrella 
(Braun) mines the undersides of 
the leaves of willow in California. 
P. felinella Heinrich (Fig. 624) 
mines the undersides of the leaves 
and may entirely defoliate the 
western and European sycamore 
trees in central California. The 
adults have an expanse of 7.5 
mm., are golden yellow with white 
markings, and appear in June. Cameraria gaultheriella (W\|shm.) mines the 
upper surfaces of the leaves of salal in California and Oregon. This is one of 
the largest species, with a wing expanse of 10-11 mm., and is gray and golden 
saffron with white spots. C. agrifoliella (Braun) produces irregular whitish 
blotches on the upper surfaces of the leaves of the coast live oak in the San 


Fic. 626. Some: of the rose bark miner, Mar ar- 
mara sp., on rose and loganberry. 


1C. R. Ely, “Revision of N. A. Gracilariide from the Standpoint of Venation.” 
Proc. Ent. Soc. Wash., 19, p. 29, 1917. 

2A. ¥F. Braun, “Rey. of N. A. Species of Lithocolletis.” Trans. Am. Ent. Soc., 34, p. 
269, 1908. 


Oregon. P. ledella (Wlshm.) in-— 
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a ; 
Francisco Bay region, California. The adults are rich orange with white 
lines. C. alnicolella (Wlshm.) mines the upper surfaces of the leaves of 
alder in northern California. C. nemoris (Wlshm.) mines the whole sur- 
face and puckers the leaves of huckleberry in the northern coast countries 
of California. C. wmbellularie (Wlshm.) forms large blister-like galls on 
the leaves of California laurel in northern California and southern Oregon. 
Cremastobombycia grindeliella (Wlshm.) mines both sides of the leaves of 
the gum plant in the San Francisco Bay region, California. 


The apple skin miner, Marmara pomonella Busck (Fig. 625), makes a white wind- 
ing mine on the skin of the fruit of apples in California, Oregon, Washington, and 
British Columbia. The adults are shining bluish black, the fore wings with white 
markings and the legs with white rings. The alar expanse is 8 mm. WM. arbutiella 
Busck mines the leaves of madrona and is commonly associated with Coptodisca arbu- 
tiella Busck, in California, Oregon, and Washington. The orange peel miner, Mar- 


Fic. 627.—Work of the orange peel miner, Marmara sp., on orange. 


mara sp. (Fig. 627), makes a conspicuous white winding mine on the peel of oranges 
in Southern California; another species mines the ripening fruit of prunes in many 
parts of California; and a very common species which may be the same as the one on 
apple, mines the epidermis of the cane of blackberries, loganberries, raspberries, and 
roses in California and Oregon (Fig. 626). Gracilaria ferruginella Braun makes tenti- 
form mines on the undersides of the leaves of rhododendron and rolls the tips into 
cones, throughout California. G. negundella Chambers mines the undersides of the 
leaves of box elder in Colorado. GQ. reticulata Braun rolls the leaves of the coast live 
oak into a cone by a single fold of the tips to the undersides. It occurs in the San Fran- 
ae Bay region, California. The adults are yellow and reddish with an expanse of 
14-15 mm. 

The lilac leaf roller, Gracilaria syringella Fabr., is a small slender gray moth which 
is often abundant on the host plants chief of which are lilacs, privets, and ash trees. 
The eggs are laid in small batches on the undersides of the leaves and the larve first 
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mine and later roll the leaves and are often responsible for serious’ damage. Tierw.are 
several generations a year, the larve of the last brood hibernate in cocoons in the ground 
in cracks or in dead rolled leaves. This common European species was first discovered , 
in America in 1925 by M. J. Forsell who reports it in the Puget Sound region of Wash- 
ington and British Columbia and who very kindly furnished the above information. 


LYONETIIDA. Leaf Miners and Ribbed Case Makers. 

The cotton leaf perforator, Bucculatrix thurberiella Busck ! (Fig. 628), is 
the most important western member of this family. The adults are white 
with black markings on the fore wings, black leg bands, and a wing expanse 
of 7-8 mm. The larve are dirty white with reddish head, two dorsal rows 
of black dots, and prominent white body tubercles. They normally feed 
on the Arizona wild cotton, but are often serious pests to the cultivated 
cotton as well. They prefer weak plants and eat small holes in the leaves, 
often leaving only the large veins. The species occurs in the cotton belts 
of Arizona, the Imperial Valley, California, and adjacent territory in 
Mexico. Pupation occurs in a white ribbed cocoon 8-9 mm..long, attached 


Fie. 628.—Work of the larve of the cotton leaf perforator, Bucculatria thurberiella Busck, 
on cotton leaves. 


to the leaves and stems of the plants. Dusting with calcium arsenate 
gives complete control. The hollyhock leaf skeletonizer, B. altheew Busck 
(Fig. 629), is a small tan and gray moth which mines or completely skeleton- 
izes the leaves of ornamental hollyhocks and malva in California. The oak 
ribbed case maker, B. albertiella Busck (Figs. 630, 631, 671), is a very com- 
mon leaf miner on the leaves of the coast live oak in California. The 
larve first act as miners, and after a molt under a thin white circular web, 
they feed from the outside and do much damage to the foliage. The pure 
white ribbed cocoons are familiar objects on the oak trees and also occur 
on neighboring plants and objects. The interesting little palisade of stand- 
ing silken hairs is found about newly constructed cocoons. The adults are 
white with ochreous markings and have a wing expanse of 8mm. Spraying 
with three pounds of powdered arsenate of lead to 100 gallons of water 
once or twice in the spring and early summer gives good control. 


The cottonwood leaf miner, Proleucoptera albella (Chambers),? is a minute white 
moth with two yellow spots bordered with black near the tip of the fore wings. The - 


1A. Buseck, Proc. Ent. Soc. Wash., 16, p. 30, 1914. Orig. desc. 


E. A. McGregor, Jour. Econ. Ent., 9, p. 505, 1916. 
2P, A. Glick, 14th Ann. Rept., Ariz. Com. Agr. & Hort., p. 68, 1922. 
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minute ovate white eggs have a roughened surface and are laid in parallel rows on the 

‘leaves. The larve are lemon yellow and 5-6.5 mm. long when mature. They mine 
the leaves and may completely defoliate large cottonwood trees in Arizona. Pupation 
occurs in the tied leaves. A parasite, Horismenus sp., controls the insect normally. 
Raking up and burning the falling leaves affords control for shade trees. 

Lyonetia candida Braun forms winding mines ending in a large blotch on the leaves 
of rhododendrons in California, Oregon, and Washington. JL. speculella Clemens often 
completely defoliates ceanothus in British Columbia and also infests birches, wild 

plums, and cherries. It also occurs along the Atlantic. 


| Fia. 629.—The hollyhock leaf skeletonizer, Bucculatriz althee Busck. A, adults; B, cocoons. 
C, larva; D, skin of chrysalis partially withdrawn from cocoon when adult emerged; 
(Photo furnished by W. W. Jones.) 


TINEIDZ.! Tineid Moths. . 

The fungus moth, Tinea defectella Zeller, breeds in the large woody Polyporus fungi 
growing on cottonwood trees in New Mexico, Arizona, and California. T. oregonella 
Buseck infests similar fungi growing on redwood and other coniferous trees in Northern 
California and Southern Oregon. JT. granella Linn. is a cosmopolitan grain moth 

which infests cereals and cereal products throughout the world. The adults are brownish 
with silvery white spots and have an expanse of 8-14 mm. They have been reared 
in great numbers from wheat bran in Berkeley by the writer. 


The clothes moths-are not so common or well known in the west as in 
the Eastern States, but are nevertheless often serious pests in storage es- 
tablishments, stores, and houses. The larvee feed on wool, hair, furs, skins, 
feathers, and other dried animal matter. They are best controlled by 
es Busck, “Tineide from British Columbia.” Proc. U. S. Nat. Mus., 27, p. 770, 


Wm. G. Dietz. “Rev. of N. A. Genera and Species of Amydriine and Tineina.” 
Trans. Am. Ent. Soc., 31, p. 1, 1905. 
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packing with moth balls, camphor, cedar chips, or paradichlorobenzene, 
tightly wrapping the articles to prevent access by the moths; storage in well 


Fic. 630.— Caterpillars of 
the oak ribbed case 
maker, Bucculatrix alber- 
tiella Busck. Also see 
Fig. 671. 


ventilated, light, and dry places; or placing in 
cold storage at a temperature of from 40° to 42° F. 
The case making clothes moth, Tinea pellion- 
ella Linn., has an expanse of 10-14 mm. and is 
grayish yellow with pale dark spots on the middle 
of the fore wings. The larve are dull white with 
head and shield brown, and live in portable 
cases constructed of wool, hair, and refuse, bound 
together with silken threads where pupation also 
occurs. The webbing clothes moth, Tineola 
biselliella Hummel, is pale ochreous throughout 
with an expanse of 9-14 mm. The larve are 
not enclosed in a case, but web together the par- 
ticles on which they feed. It is perhaps the 
most widely spread species and is the one most 
often taken in California. There are two or three 
broods a year. The tapestry moth, Trichophaga 
tapetiella (Linn.) (Tinea), is much larger than 
the two preceding ones, having a wing expanse 
of 40 mm. The color is creamy white or grayish 


with the basal third of the fore wings black. The larve form galleries 
through the masses of wool or hair upholstery, carpets, blankets, and other 


; 


Pa 


Fia. 631.—Cocoon of the oak ribbed case maker, Bucculatriz albertiella Busck, and palisade 
made by larva before constructing the cocoon. On leaf of the coast live oak. 


food materials, and line them with silk. Because of its large size and the 
numerous burrows made, it is often a serious pest. It is rare in the west. 
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COSSIDA. Carpenter Moths. 

The carpenter or goat moth, Prionoxystus robinie (Peck)! (Figs. 632-634), 
is a very large and destructive species. The adults have a wing expanse 
of 50-85 mm., and are mottled gray. The front wings of the male are dark 
gray and the hind wings ochre yellow or orange red lined with black. They 


Fic. 632.—Larve of the carpenter or goat moth, Prionoxystus robinie (Peck), in portion of an 
apricot tree. 

are only about half as large as the females. The adults appear in June 
and July and deposit the eggs in the cracks or crevices of the bark or in or 
near wounds or the openings of old burrows. The eggs are oval or elon- 
gated, slightly larger than a pin head, finely reticulated, dirty white or 
greenish and sticky. As many as 200- 300 are laid by a single female. The 
larve immediately enter into the solid wood of the tree where they make 
large galleries which frequently result in the death of the host. When 
' mature they are white or pinkish with dark head and shield and brown 
1], Childs, Mthly. Bul., Cal. State Hort. Com., 3, p. 259, 1914. 
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spots at the bases of the scattering body hairs. 


They attain length of 


65 mm. Three years are required to complete a life cycle. The cater- 
Bs are particularly destructive to the coast live oak in the San Francisco 


Fia. 633.—The male of the carpenter or goat moth, Prion- 
oxystus robinie (Peck). (After Childs.) 


Bay region, California, 
but also attack other 
oaks, elms, poplars, 
cottonwoods, locusts, 
carob, ash, maple, wil- 
low, apricot, pear, and 
other ornamental and 
orchard trees. The dis- 
tribution embraces the 
entire continent. In 
the west it is recorded 
in New Mexico, Col- 
orado, Arizona, Ne- 
vada, and California. 
Caging the trunks of 
the trees with fine wire 
screen to prevent in- 


festation has been worked out by H. E. Burke‘ for valuable ornamental 
trees. Injecting carbon disulfid into the openings of the burrows and plug- 
ging them with wet clay or mud is suggested by Childs for infested trees. 


Fia. 684.—The female of the carpenter or goat moth, Prionoxystus robinie (Peck). 


(After Childs.) 


The pine carpenter worm, Givira lotta Barnes and McDunnough, is a large white 
caterpillar attaining a length of 30 mm., which mines the rough outer bark of the bases 


of the main trunks of yellow pine in Colorado. Acossus populi (Walker) infests cotton- — 


woods and poplars in California, Nevada, and British Columbia. 


1 Jour. Econ. Ent., 13, p. 369, 1921. 


LEPIDOPTERA ; 755 — 
_NEPTICULIDZ.' Leaf Miners. 


. This family consists of small leaf mining moths. Nepticula canadensis Braun mines 
the leaves of alder in British Columbia. N. ceanotht Braun and N. punctulata Braun 
-mine the uppersides of the leaves of ceanothis throughout California, and the latter 
also infests the leaves of the California coffee berry in the Yosemite valley. JN. variella 
Braun makes serpentine mines on the upper surfaces of the leaves of the valley oak in 
the San Francisco Bay region, California. _N. populetorum Frey and Boll mines both 
sides of the leaves of cottonwoods and poplars in Southern California. 


PRODOXID.? Yucca Moths. 
The pronuba moths are responsible for the cross pollination of the yucca, plants. 
The females have specially modified mouth parts to scrape together the sticky pollen 
- from the stamens and carry it to another flower where they mount the pistil and ovi- 
- posit through the wall of the ovary into the seed cavity. In making the transfer of the 
- pollen the females are careful to rub it into the inner surface of the stigmatic tube, 
thus insuring a proper fertilization of the seeds in the ovary which serve as food for 


ies 


Fic. 635.—Caterpillars of Hepialus sp. and work on the roots of raspberries. 


the developing larve hatching from the eggs. Practically all of the species of Tegett- 
cula (Pronuba), excepting one species which inhabits the South Atlantic States, occur 
in the Southwestern States and Mexico. 

Members of the genus Prodoxus breed in the bases of the seed capsules, the flower 
stems, or in the main stems of the yucca plants and the agave or century plants. They 
are also largely confined to the arid southwest where the host plants occur, and are 
commonly known as bogus yucca moths. 


HEPIALIDA. Hepialid Moths. 

The lupine stem caterpillar, Hepialus behrensi Stretch (H. sequoiolus Behrens), in- 
fests the main stems and roots of the tree lupine and rosilla or sneezeweed in the San 
Francisco Bay region. During the fall of 1922, the writer discovered a large cater- 
- pillar 35-45 mm. long, dusky greenish with yellowish brown head and shield and whit- 
ish body tubercles (Fig. 635). These caterpillars were entirely destroying the rasp- 
berries which were growing in the writer’s garden on the Berkeley hills. The roots 
were wholly mined and the burrows extended into the bases of the stems. Specimens 

were identified by A. Busck as belonging to the genus Hepialus. No adults were reared, 
' but it is more than likely that the species is the above one, inasmuch as lupines are 
abundant in the same locality. 

1A. F. Braun, “ Nepticulidew of N. A.” Trans. Am. Ent. Soc., 43, p. 155, 1917. 

2H. G. Dyar, “Rev. of N. A. Species of Pronuba and Prodoxus.” Jour. N. Y. Ent. 
Soc., 11, p. 103, 1903. 

J. H. ikistoule considers the above family as a subfamily of the Incurvariidw. 


CHAPTER XXVIII 
HYMENOPTERA (Order)! 
(Hymen, a membrane; pteron, wing) 
Sawflies, Horntails, Gallflies, Parasites, Ants, Wasps, Bees 


This is the largest and most specialized order of insects. The adults 
have a complex metamorphosis; biting, lapping or sucking mouth parts; 
normally four strong membranous wings, the front pair held to the hind 
pair by a series of hooks on the front margins of the hind wings which 
engage in a fold on the hind margin of the fore wings. On the other hand 
the adults may be wingless. In two suborders the first abdominal segment 
is fused with the metathorax thus appearing to be a part of it. The ovi- 
positor is variously modified for inserting eggs in foliage, hard wood, the 
bodies of other insects, or as a sting. In many groups there is the very 
extraordinary phenomena of the repression of sex maturity, while partheno- 
genesis and the ability to form most wonderful plant galls are to be found 
in certain forms. The larve of the sawflies and horntails. are caterpillar- 
like with true legs and often with a greater number of prolegs, but in most 
of the members the young are legless, maggot-like, blind, and with degener- 
ate forms not at all like the very highly specialized parents. Pupation 
normally takes place in thin silken or parchment-like cocoons. 

This is by far the most important beneficial order of insects, in spite of 
the losses incurred by the sawflies, horntails,'and ants. Many of the bees 
are of very great value because of the pollination of many plants which 
would not otherwise set fruit or seeds, and in addition the honeybee is 
noted for the production of honey. The parasites help to maintain the 
balance of power in the insect world and keep down the injurious plant- 
destroying forms which would otherwise soon devastate all the plant life, 
causing all life to perish. So important is this réle that the artificial rear- 
ing of parasitic enemies to assist in the control of the insect enemies of 
agricultural crops is now being practiced on a large scale in California, 
Hawaii, and many other parts of this country and the world. The social 
relationships of ants, bees, and wasps has long been a most interesting 
study and will be discussed later in this chapter. 

The order is entirely too large to permit of more than the merest super- 
ficial study in a work of this character. Many references have already 
been made to most of the parasitic forms, so that a brief tabulation must 
suffice here. 


1h. T. Cresson, “Synopsis of Families and Genera of Hymenoptera of America North 
of Mexico.” ‘Am. Ent. Soc., 

P. Cameron, Biol. Cent. i Hymenoptera, 1 » pp. 1-487, 1883-1900; 2, pp. 1-413, 
1888-1900 

W. E. Britton, H. L. Viereck, A. D. MacGillivray, C. T. Brues, W. M. Wheeler, S 
A. Rohwer. “The Hymenoptera or Wasp-Like Insects of Connecticut.” Guide to the 
Insects of Connecticut. Bul. 22, pt. 3, Conn. State Geol. and Nat. Hist. Surv. 1916. 
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The writer is greatly indebted to L. O. Howard, 8. A. Rohwer, R. A. 
Cushman, A. B. Gahan, H. L. Viereck, H. 8. Smith, and R. M. Smith for 
determinations of reared specimens and for help in revising this manu- 
script. 


KEY TO SUBORDERS 


(After J. H. Comstock) 


1. Base of the abdomen not slender but broadly jointed to the thorax............ 2 
Base of the abdomen constricted into a narrow pedicel........ Clistogastra pDelli 


2. Antennze inserted between the eyes above the base of the clypeus with the bases 
of the antennz exposed; front wings with the transverse part of vein Mo» (second 
recurrent) present or if wanting (Hylotoma) then R, (second transverse cubi- 
tal) is present in the hind wings, which therefore have a closed submarginal 
cell; ovipositor either sawlike or a sturdy borer, never threadlike or capable 
of beme coiled within the body. ce sims ican ieee enn Chalastogastra p. 759 
Antenne inserted below the eyes immediately above the mandibles under a trans- 
verse ridge, their bases concealed; front wings with the transverse part of M2 
(second recurrent) wanting; vein R, (second transverse cubital) in the hind 
wings wanting, therefore no closed submarginal cells; ovipositor threadlike 
and coiled within the mesothorax,............0..eeeceeeeeee Idiogastra p. 777 
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Fia. 637.—Head and mouth parts of the honeybee, Apis mellifica Linn. A, front of the head; 
B, mouth parts. 1, antenne; 2, compound eyes; 3, ocellus or simple eye; 4, labrum; 5, 
mandibles; 6, lacinia of the maxille; 7, labial palpi; 8, glossa; 9, labellum; 10, maxillarv 
palpi; 11, mentum; 12, submentum; 18, cardo; 14, stipes. (After Herms.) 
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CHALASTOGASTRA (SympHyTa) (Suborder) 
TENTHREDINOIDEA } (Superfamily) 
Sawflies and Horntails 
KEY TO FAMILIES ” 

(Figs. 636, 637, 654) 


1. Front wings with free part of Re (second interradius) present; antenne always 

with more than three segments, third segment of antennz usually longer than 

all the following segments together. ....-....... 0... ese e eee eee Xyelide 3 

Front wings with free part of Re (second interradius) always wanting; antenne 

with three or more segments, third segment never so long as all the following 

segments together; if third segment be long, antenne consisting of only three 
RECTACHOM REP Reed Mia tar acy inti: Aah aon Meimelne tetas livin e bce dips ad ea ane’ « 2 


2. Front wings with base of subcosta always present; pronotum transverse and 
BEDELE IONIAN OINALE) WE NIMIGY ia Nu pa reicis s 2 sasg bia scatalareh ois Sig deters Pamphiliide ‘ 
Front wings with base of subcosta wanting, at most represented only by a pale 
indistinct line; subcosta usually represented by the free part of Sci, which ap- 
pears like a cross vein in cell between costa and R + M (subcostal); pronotum 
transverse but frequently so deeply emarginate behind that the mesal portion 

NA EROM COMIC aIG! HEA ytiit clara stay tipi een aivierd a sland Ghar pselo/dinoic.e oisnateaceidien v6 3 


3. Radial cross vein (r) of the fore wings received by the second submarginal cell 
(R;) or if it is absent or the second and third submarginal cells united (R, united 

with R;), then the anterior tibise have a single apical spur................... 4 
Radial cross vein (r) of the front wings received by the third and fourth sub- 
marginal cell (cell Ry or R;) or wanting; anterior tibie always with two api- 

CEN ISPRIEME Ly 5 ob cre MRS a Oe Ee ORC en eg a 6 


4. Posterior margin of the pronotum deeply arcuately emarginate................ 
Posterior margin of the pronotum straight, or nearly so.......... Cephide p. 774 


1W. H. Harrington, ‘‘Cat. of Phytophagous and Parasitic Hymenoptera of Vancouver 
Island.” Can. Ent., 29, pp. 16-21, 43-47, 1897. 

W. M. Ashmead, “Classification of Horntails and Sawflies, or the Suborder Phyto- 

phaga.” In 7 parts. Can. Ent., 30, pp. 141-145, 177-188, 205-213, 225-232, 249-257, 
230-287, 305-316, 1898. Also Can. Ent., 30)D: 333, 1903; "36, pp. 63-64, 1904. 

A.D. "MacGillivray, ‘ ‘Study of the Wings of Tenthredinoidea.” Proc. U.S. Nat. Mus., 
29, pp. 569-654, 1906. ‘‘The Immature Stages of the Tenthredinoidea.” Forty-fourth 
Ann. Rept. Ent. Soc. Ontario, pp. 54-75, 1913. 

8. A. Rohwer, “Notes on Tenthredinoidea with Descriptions of New Species.” Can. 
Ent., 40, pp. 175-180, 1908; 41, pp. 9-21, 88-92, 106-112, 145-149, 327-334, 397-399; 
42, pp. 49-52, 88-93, 172-175, 215-220, 242-244: 43, pp. 119-123, 1911. «Class of 
the Suborder ’Chalastogastra.” Proc. Ent. Soc. Wash., 13, pp. 215-226, 1911. ‘The 
Genotypes of the Sawflies and Woodwasps, or the Superfamily Tenthredinoidea.”” Tech. 
Ser., 20, pt. 2, Bur. Ent. U. S. Dept. Agr. 1911. Additions and corrections to same. 
Ent. News, 22, | pp. 218-219, 1911. “ Notes on Sawflies with Descriptions of New Species.” 
Proc. U. 8. Nat. Mus., 43, pp. 205-251, 1913. 

J. C. Bradley, “Key. to "Families of the Suborder Chalastogastra.” P.C. Jour. Ent. 
and Zool. 5, pp. 2-4, 

H. Yuasa, Claccifation of the Larvae of the Tenthredinoidea.” Ill. Biol. Mon., 7 
No. 4, 1922. (Good Bibliography.) 

2 After A. D. MacGillivray, ‘ bee, of Conn.” Bul. 22, pt. 3, Conn. State Geol. and 
Nat. Hist. Surv., p. 28, 1916, and J. H . Comstock, Introd. to Entomology, p. 893, 1923. 

38. A. Rohwer, “Syn, and Desc. of Nearctic Species of Sawflies of the Genus X. yela,” 
ete. Proc. U.S. Nat. Mus., 45, pp. 265-281, 1913. “Xyelidw and Lydide.” Can. Ent., 
42, p. 88-93, 220, 1910. 

A. Rohwer, “Genera of Pamphiline.” Can. Ent., 42, pp. 215-220, 1910. 
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5. Vein Sc, (intercosta) absent in the fore wings; the last abdominal segment bears 
a more or less horn-like prolongation; maxillary palpi one-segmented; labial 
palpi two- or three-segmented, the last segment enlarged and bearing a large 
sensory cup, the first segment not elongate......0............--- Siricide p. 770 
Vein Sc; (intercosta) present; last abdominal segment without horn-like prolon- ° 
gation; maxillary palpi four-sezmented; labial palpi three-segmented, the 
last without a sensory cup, the first elongate................... Xiphydriidee 


6. Abdomen with distinct pleural sclerites bearing the spiracles; antenne clavate 
Cimbicide p. 769 


Abdomen without separate pleural sclerites; antenna not clavate in North 
American fOnms. ai... 3.6 os 20s » area Goiale eretaiene #48 occ Oe eee 


7. Scutellum with a distinct apical plate, the post-tergite; posterior oe Bie 


or nearly so; antennze with more than three joints........... thridinide 
Scutellum without a post-tergite; posterior coxze often widely Ae an- 
tenn: three-joimted; .!. 2... dss. cauias bs seco eer oye = « sel eee er Argide 


TENTHREDINIDZ. Sawflies.! 

The sawflies are medium-sized to large four-winged insects with robust 
bodies, the head, thorax, and base of the abdomen about equal in width 
and closely jointed, and the ovipositor saw-like for inserting the eggs in 
plant tissues. The larve of many species greatly resemble caterpillars 
in appearance (Fig. 638), and are characterized by having one- to five- 
segmented antennz, well developed true legs and six to eight pairs of pro- 
legs. A few secrete a covering of slime and look like slugs. The majority 
are leaf feeders, but some are gall makers and a few are leaf miners. There 
are normally one or two. generations a year and pupation usually occurs 
in a thin silken or parchment-like cocoon in the refuse on the surface of 
the ground where hibernation occurs. The western fauna is rich in mem- 
bers of this family, a great many of which still remain undescribed. 


1H. T. Cresson, ‘Cat. Hymenoptera from Colorado. Terdhredéslidan ” Proc. Ent. Soc., 
Philad., 4, pp. 242-247, 1865. ‘Cat. of Tenthredinidw of N. A. with Desc. of N. Spp.” 
Trans. Am. Ent. Soc., 8, pp. 538-66, 1880. 

E. Norton, “Cat. of Tenthredinide and Uroceridw of N. A.” Trans. Am. Ent. Soc., 
1, pp. 31-84, 193-280, 1867; 2, pp. 211-242, 321-368, 1868. 

A. D. MacGillivray, “‘Tenthredinide of Washington.” Can. Ent., 25, pp. 237-243, 
1898. 

C. L. Marlatt, “Nematine of N. A.” Tech. Ser. 3, Div. Ent. U. 8S. Dept. Agr. 1896. 

F. W. Konow, “Tenthredinidw.” Genera Insectorum, Fasc., 29, 1905. 

G. P. Weldon, ‘“ Tenthredinide of Colorado.” Can. Ent., 39, pp. 295-304, 1907. 

8. A. Rohwer, “New Nematid Sawflies from Colorado.” Can. Ent., 40, pp. 45-50, 
1908. “New Western Tenthredinide.” Jour. N. Y. Ent. Soc., 16, pp. 103-114, 1908. 
“Genus Cryptocampus.”’ Ibid., 17, pp. 7-25, 1909. “Western Macrophye.” Can. Ent., 
41, pp. 327-334, 1909. “New Blennocampine.”’ Ibid., 41, pp. 397-399, 1909. ‘New 
Species of Empira. ” Tbid., 42, pp. 172-175, 1910. “Hoplocampa.” Todds 42, pp. 242-244, 
1910. ‘Studies in the Sawfly Genus Hoplocampa.” Tech. Ser., 20, pt. 4, "Bur. Ent. U. 
S. Dept. Agr. 1911. ‘Miscl. Notes.” Can. Ent., 43, pp. 119- 123, 1911. “Notes and 
Descriptions of Sawflies of the Tribe Hemichroint. Proc. Ent. Soc. Wash., 20, pp. 161-173, 
1918. “Notes and Descriptions of Sawflies.’’ Proc. U. S. Nat. Mus. 53, pp. 233-249, 
1917; ie pp. 209-231, 1920; 59, pp. 83-109, 161-167, 403-413, 1921. 

S. A. Rohwer and W. Middleton, &N: A. ‘Sawflies of the Subfamily Cladiine and Notes 
on a and Descriptions of Larve.” Proc. U. S. Nat. Mus., 60, No. 2396, Art. 1, 
pp. 1-3 

W. Middleton, “Structural Studies of Larve and Adults.” Proc. U. S. Nat. Mus., 
48, pp. 497-501, 1915. Proc. Ent. Soc. Wash., 23, pp. 139-144, 173-192, 1921. “ Deserip- 
tions of Some N. A. Sawfly Larve.” Proc. U.S. Nat. Mus., 61, No. 2442, Art. 21, 1922. 


HYMENOPTERA 761 


_ Control measures consist usually in the application of poison sprays in 
the form of 3 pounds of powdered arsenate of lead to 100 gallons of water. 


Fic. 638.—Larve of sawflies in natural feeding attitudes on willow leaf. 
i (Photo by 8. B. Doten.) 


The timothy sawfly, Dolerus collaris Say, is shining black with portions of the tho- 
rax orange. The slender cylindrical larve are 15-25 mm. long, greenish, and feed 
on timothy in Colorado. 

The dock falseworm or dock sawfly, Ametastegia glabrata (Fallén) (Tenthredo, Taxo- 
nus, T. nigrisoma Norton), ! is blue-black with reddish legs and 10-12 mm. long. The 
larve are olive or bluish green with conspicuous white body tubercles, seven pairs of 
prolegs, and are 14-16 mm. long. They normally feed on docks, sorrels, and knot- 
weeds. There are four broods. The larve of the last brood hibernate usually in the 
dead stems of the host plants, but frequently burrow into the fruit of apples to pass 
the winter and do considerable damage in certain sections of Washington and British 
Columbia. The species ranges throughout the northern parts of the United States 
and in Canada. It also occurs in Europe. 


1. J. Newcomer, Bul. 265, Prof. Paper, Bur. Ent. U. 8. Dept. Agr. 1916. This 
species is listed as a synonym of A. fulvipes A. Costa by S. A. Rohwer, Tech. Ser., 20, 
pt. 2, Bur. Ent. U.S. Dept. Agr., p. 73, 1911. 

S. A. Rohwer, Proc. Ent. Soc. Wash., 17, pp. 198-199, 1915. 
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The tolet sawfly, HEmphytina canadensis (Kirby) (Hmphytus),! is black with yel- 
lowish white markings on the legs and 5-7 mm. long. The larve are dark olive green 
with black head, transparent prolegs, and pale areas around the spiracles. The adults 
appear in early spring and insert the eggs from above to just beneath the lower epi- 
dermis of the tender leaves causing a blister on the. under surfaces. They are often 
serious pests to wild and cultivated violets and pansies. There are several broods 
annually and the larve are most evident in August and September in the San Francisco 
Bay region, California. The species occurs generally in boreal North America. The 
larve are controlled by lightly dusting with arsenate of lead or by spraying with 1 
part of 40 per cent nicotine sulfate to 600 parts of water. 

The fern sawfly, Strongylogaster pacificus MacGillivray, is black with yellow mark- 
ings, the head and sides of thorax clothed with dense silky pile, and 6-8 mm. long. 
The legs of the female are partly white and those of the male wholly white. The larve 
are first shining transparent green with white subdorsal line and black spiracles. They 
later become reddish and attain a length of 20 mm. They are most common in June, 
feed on the common brake, Pteris aquilina Linn., and hibernate in the dead stems. 
pa species is recorded in Oregon and Washington and probably occurs in adjacent 

tates. 


The raspberry sawfly, Monophadnoides rubi (Harris) (Selandria, Hoplo- 
campa, Monophadnus), is black with yellow and reddish markings and 5.5 


EP JI 


ee 


Fie. 639.—The cherry fruit sawfly, Hoplocampa cookei (Clarke). @, egg; b, position of ege 


in the blossom; c, larva; d, adult female; e, saw of the female’s ovipositor; /, serrations on 
saw; 9, sheath of the saw; h, head of adult, front view; 7, infested cherries showing larva 
inside and exit and entrance holes. a,c, d, e,f,g, and h, greatly enlarged; b and 1, slightly 
enlarged. (After Foster, U. S. Dept. Agr.) 


mm. long. The larve are pale green, with white spiny body tubercles, 
and attain a length of 16 mm. The adults appear in the spring about 


blossoming time and insert the eggs in the leaf tissues. The larvee feed on | 


the undersides of the leaves and eat out numerous small holes. Rasp- 
berries and many species of berries are attacked, loganberries being most 


1, H. Chittenden, Bul. 27 n. ser. Div. Ent. U.S. Dept. Agr., p. 26, 1901. 
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‘commonly and seriously defoliated in parts of Oregon.’ The species ranges 
throughout boreal North America, and is most often met with along the 
Pacific Coast in the west. 

The cherry fruit sawfly, Hoplocampa cookei (Clarke) (Dolerus, Hoplo- 
campa californica Rohwer)? (Fig. 639), is black, with a portion of the head, 
_ the antennee, and legs yellow or reddish brown, and measures 3-5 mm. in 
length. The adults appear in the early spring and lay kidney-shaped, shin- 
_ ing white eggs singly in the sepals or under the calyx cup of the developing 
_ blossoms about the middle of March. The eggs hatch in three or four 


Fic. 640.—Eggs and work of the larve of the pear slug, Hriocampoides limacina Retzius, on 
pear leaf. 


_ days at about the time the petals fall and the young larva enters the small 
_ fruit and eats into the undeveloped kernel. From one to several fruits 
are thus destroyed before maturity is reached. Full grown larve are 
- crescent shaped, clear white with brown head, distinctly segmented and 
_ wrinkled, with seven pairs of prolegs,and measure 4-5 mm. They leave 
_ the fruit through a round hole in the side and pupate within a small silken 
cocoon in the soil where hibernation occurs. There is but a single brood 
is 198, Lovett, Third Crop Pest: and Hort. Rept. 1915-1920, Ore. Agr. Exp. Sta., p. 
2'W. T. ‘Clarke, Can. Ent., 38, p. 351, 1906. Orig. desc. 
S. W. Foster, Bul. 116, pt. 35 Bur. Ent. U.S. Dept. Agr. 1913. 


E. O. Essig, Inj. and Ben. Ins. Cal. , 2d ed., p. 357, 1915. 
W. P. Duruz, Mthly. Bul., Cal. State Dept. Agr., td, p. 392, 1922. 
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annually. The fruit of wild and cultivated cherries and plums are commonly 
attacked. Of the domesticated plums, the varieties Climax, Diamond, 
and Grand Duke, particularly in the Vacaville section of California, are’ 
most seriously injured. Prunes are occasionally infested in southern 
Oregon. The sawfly ranges from central California northward through 
Oregon into Washington, being reported at Everett in the latter State in 
1922 by A. L. Melander. Infested fruits turn yellow and drop off prema- 
turely. The presence of the exit hole and the eaten-out kernel at once 
distinguish the work of this insect. ‘Two undetermined parasites are re- 
corded by 8. W. Foster in California. W. P. Duruz secured excellent con- 
trol on plums at Vacaville, California, by using a 1-12 commercial lime- 
sulfur solution to which is added 4% pint of 40 per cent nictotine sulfate 
to 100 gallons of the spray; as well as with 2 gallons of miscible oil and 4 
pint of 40 per cent nicotine sulfate to 100 gallons of water applied as the 
blossoms were opening. 

The pear slug, Hriocampoides limacina Retzius [Caliora cerasi (Linn.)] 
(Figs. 640-642), is shining black in the adult stage with infuscated wings, 


Fic. 641.—Larve of the pear slug, Hriocampoides limacina Retzius, and work on pear leaf. 


and 8mm. long. The adults appear in the spring and again in late summer, 
and insert the small oval flattened eggs under the epidermis of the upper 
sides of the leaves. The eggs hatch in one or two weeks and the minute 
larvee begin feeding on the upper surfaces of the leaves. They are various 
shades of olive green due to a covering of slime-like material which gives 
them the appearance of slugs. The prothoracic area is much larger than 
the rest of the body and the length when mature averages 10-13 mm. 
Freshly molted individuals are yellow until the dark slime is secreted. The 
larve feed on the epidermis of the leaves and may remove all excepting 
a fine network of veins. In cases of severe infestations, large orchards 
are often almost entirely defoliated. There are two broods in the west, the 
larve of the first appearing in April and May in California, and in June 
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and July in Oregon; and those of the second in July and August in Cali- 


fornia, and August and September in Oregon. Both broods, however, 


may continue later than indicated. The second brood is the most numer- 
ous and destructive. Females of the first brood are largely parthenogenetic 


‘and produce a large second brood in the fall. Hibernation occurs within 


cells in the soil and the emergence of the spring brood is drawn out over a 
considerable period of time, while the last brood emerges nearly together. 
Certain varieties of cherries and pears are preferred hosts, but buttonbrush, 
hawthorn, Juneberry, mountain ash, plum, and quince are also infested. 
The species occurs in Europe and throughout North America, and is known 
in every Western State. Although this insect regularly does large damages 
to the orchards throughout our country, it is one of the easiest pests to 
contre]. Dusting with ashes, lime, or road dust readily kills the larve. 
The writer has secured best results in orchards by dusting with a very 


ee ee enor og 
Fie. 642.—Adults of the pear slug, Hriocampoides limacing Retzius. 


weak nicodust as recommended for the walnut aphis. Washing the trees 
with water is an excellent remedy for dooryard trees. 

The California pear sawfly, Diphadnus californicus (Marlatt) (Gym- 
nonychus)* (Figs. 643, 644), is black with yellow markings on the prothorax 
and 5-6 mm. long. The eggs are inserted into the leaves. The larve 


_ are bright green to match the color of the leaves on which they feed and are 


13 mm. long when mature. They have a characteristic habit of resting 
on the edges of the leaves in circular or oval holes eaten into the margins 
or the middle. Pear is the only known host plant. The larve are most 


_ abundant in April and May. They hibernate in thin brown cocoons in the 


soil. There is but one brood.a year. The species occurs in the northern 
half of California, Oregon, and Washington, and is recorded also in Con- 
necticut and New York. Arsenate of lead as recommended for the codling 


1R. L. Nougaret, W. M. Davidson and E. J. Newcomer, Bul. 438, Bur. Ent. U. S. 


Dept. Agr. 1916. 
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Fia. 643.—Larve of the California pear sawfly, Diphadnus californicus (Marlatt) and charac- 
teristic work on pear leaf. a 


Fic. 644.—Adult of the California pear sawfly, Diphadnus californica (Marlatt). (Redrawn 
from Marlatt.) 


ilies IS 
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moth also controls this sawfly. The gooseberry sawfly, Diphadnus appen- 
-diculatus (Hartig) (Gymnonychus, Pristophora grossularia Walsh),} is shining 


black with yellowish legs and yellow and brown markings, and 5 mm. 
long. The eggs are inserted singly under the epidermis in the edges of the 


leaves. The larve are green with white venter and 13 mm. long. They feed 


on the leaves of wild and cultivated gooseberries and currants, and occur 
in the Northeastern States and in Colorado and Idaho in the west. Two 
generations are reported in Colorado and one in Idaho. Two pounds of 
powdered arsenate of lead to 100 gallons of water gives control. 


The willow leaf gall sawfly, Pontania californica Marlatt (Fig. 645), is shining black 
with rufous markings and 4.5 mm. long. The small white larve live in smooth red 


Fic. 645.—Galls of the willow leaf gall sawfly, Pontania californica Marlatt, on willow leaves. 


. and green subspherical galls, 8-12 mm. long, which occur equally on both surfaces of 
_ the leaves of willows in California, being very common and abundant in the San Fran- 


cisco Bay region. Pontania parva (Cresson) is black with yellow appendages and 
3.5-4 mm. long. The larve form oval galls 8 x 6 mm., mostly projecting on the under- | 
sides of the leaves, the lower area being tuberculate and rosy. -The species occurs 
on willow in Arizona, California, Nevada, Oregon, Washington, and Montana. The 
resin colored sawfly, P. resinicola Marlatt, is amber yellow with darker markings on the 
dorsum and 5.5 mm. long. The larve form irregular oval galls on both sides of the 
leaves in a mass or in a row on each side of the midrib. The species infests willow in 
various parts of California. Pontania bozemant Cooley is often destructive to the 
leaves of poplar in Montana. 


, 1C, P. Gillette and G. M. List, Bul. 210, Colo. Agr. Exp. Sta. 1915. 
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The imported currant worm, Pteronidea ribest (Scopoli) (Nematus, Ptero- 
nus), is robust, brownish black and pale yellow, and 7.5 mm. long in the 
adult stage. The adults appear from May to July and attach the smooth, 
elongate whitish eggs which are 1 mm. long, end to end in rows to the larger 
veins of the undersides of the leaves of wild and cultivated currants and 
gooseberries. The eggs hatch in 7-10 days and the larve feed on the leaves, 
often doing considerable damage. Immature forms may have dark head 
and black body spots, but when full grown they are of a uniform green and 
measure 20 mm. in length. Pupation occurs in a brown silken cocoon on 
the hosts or among the leaves and rubbish on the ground. Two or three 
broods appear annually. This European insect is very common in the 
Eastern States and has proven injurious to currants and gooseberries in 
Colorado and Idaho in the west. Control measures consist in spraying 
with 2 pounds of powdered arsenate of lead to 100 gallons of water. Pter- 
onidea thoracica (Harrington) has a greenish white larva which feeds on 
the lower surfaces of the leaves of service berry or shad bush and on choke 
cherry in Oregon and Washington. The larve of P. occidentalis Marlatt 
(Pteronus) feed on the leaves of willow throughout California. 

The cherry stem borer, Simplemphytus pacificus MacGillivray, is black 
with portions of the legs pale or rufous, and 7-9 mm. long. The larve are 
reported as boring down the pruning stubs of cherry trees and doing but 
little damage in Oregon. 


Cryptocampus macgillivray Rohwer and C. bebbiane Rohwer have small white lar- 
ve 5 mm. long which produce gradual (in the first species) and abrupt (in the second 
epee) twig enlargements on willows in Colorado and probably in other Western 

tates. 


The bristly rose slug, Cladius isomerus Norton 2 (Fig. 646), is polished 
black and 6-8 mm. long in the adult stage. The adults appear in April 
and May and insert the white slightly flattened ovoid eggs from above 
. into slits cut into the midribs of the leaves. The larve are whitish green 
clothed with hair and 16 mm. long when mature. They first skeletonize 
and later eat holes into or entirely devour the leaves of roses. Pupation 
occurs within a whitish or brownish cocoon in leaves and refuse during the 
summer, and in the ground during winter. A life cycle requires about 
30 days and in the east there are as many as ‘six generations a year. This 
species occurs commonly in the east and was first observed on roses at 
Alameda, California, by the writer in October, 1921. It is quite generally 


distributed in the San Francisco Bay region, but has so far caused little — 


trouble. It is controlled by spraying with 2 pounds of powdered arsenate 
of lead to-100 gallons of water, or by dusting with powdered arsenate of 
lead. 


The yellow pine sawfly, Diprion gillettei (MacGillivray) (Lophyrus), is black with 
eee aes and 6.5 mm. long. The larve feed on the needles of yellow pine 
in Colorado 


ee ies: Second Bien. Crop. Pest and Hort. Rept. 1913-14, Ore. Agr. Exp. Sta.., 
p. 
2W. Middleton, Farmers’ Bul. 1252, U. S. Dept. Agr. 1922. 


. 
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The cedar cone sawfly, Augomonoctenus libocedrt Rohwer, is shining blue black with 
the first five abdominal segments rufous, and 5-9 mm. long. The larve feed in the 
cones of incense cedar in Oregon. 

The globe mallow sawfly, Nematoneura malvacearum Cockerell,! is black with the 
thorax and abdomen red and 8.25 mm. in length. The larve are shiny yellowish pink 


_ with black body tubercles, the last segment black above, and 14 mm. long. They 


Fiq. 646.—Larva of the bristly rose slug, Cladius tsomerus Norton, and work on rose leaf. 


feed on the native globe mallow in northern Mexico and New Mexico, and often seriously 


attack cultivated hollyhocks. 


~CIMBICID. Cimbicid Sawflies. 


The elm sawfly, Cimbex americana Leach, is a common species throughout eastern 
and middle boreal North America and ranges westward into Colorado and British 
Columbia. A number of varieties are recognized in the east. The adults are large, 


: steel blue and black with three or four oval yellow spots on each side of the body, short 


knobbed antennez, smoky wings, and measure 18-25 mm. They appear in the spring 


- and insert the transparent oval flattened eggs in the leaves. The larve are naked, 


wrinkled, pale yellow with a median dorsal black stripe, eight pairs of prolegs, usually 
coiled, and measure 20-50 mm. in length. They feed on the leaves of alder, basswood, 
elm, linden, maple, poplar, and willow. Hibernation occurs in the larval stage within 
oval brown cocoons in rubbish at the bases of the trees, where pupation takes place 
early in the spring. The Pacific sawfly, Cimbex pacifica Cresson, is brownish red, 24 
mm. long, and occurs on willow in Oregon and Washington. C. rubida Cresson is 
ferruginous with some black markings. The front margins of the basal abdominal 
segments are black and the wings metallic blue and smoky brown. The length is 18- 
20mm. It occurs on willows in the Sierras of California and Nevada, and in the coastal 
region of Central California. Trichiosoma languinosa Norton is velvety or shining 
bluish black with dense pale yellow pile on the head, thorax, and base of the abdomen, 
and resembles somewhat a bumblebee. The antenne are short and knobbed, the 
wings are smoky brown, and the length is 9-11 mm. The larve feed on willows in the 
Sierras of California and Nevada. Abia americana (Cresson) (Zarea) is robust black 
and metallic brassy or grayish green, the head and thorax clothed with fine black pile, 
and the abdomen with short silky pubescence. The antennz are short, the legs pale, 
the wings spotted brown, and the length of the body averages 10 mm. This species 
also occurs in the Sierras of California and Nevada and along the coast in Central 
California. 
1 Insect Life, 7, pp. 251-253, 1894. 
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SIRICIDZ.! Horntails, Wood Borers, Wood Wasps. 

This family comprises medium to’ large cylindrical, closely joined insects 
with the head, thorax, and abdomen of equal width; long filiform antennz; | 
two pairs of well developed wings; and the mesothorax with a transverse 
line in front of the scutellum. The females are provided with long ovi- 
positors and sheaths. The colors are mostly black or metallic dark blue, 
or combinations of black, red, and yellow. The eggs are deposited in the 


eT TTT 
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Fie. 647.—The western snorted Sirex areolatus (Cresson). A, ites B, adult male; 
G, adult female. 


bark or wood of many kinds of shrubs and trees. The larve are ee 
cylindrical, “S’’-shaped, yellowish white, and with a small spine at the 
posterior end. They are wood borers, and are often destructive to conif- 
erous trees. Control measures consist in burning dead infested trees during 
the fall, winter, and early spring. 


1F. W. Konow, “Hymenoptera. Siricide.” Genera Insectorum. Fasc., 28, 1902: 
J. C. Bradley, ‘““The Stricide of N. A.” P.C.Jour. Ent. and Zoél., V, pp. 1-380, 
1913. Complete. 


a a 
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___ The western horntail, Szrex areolatus (Cresson) (Urocerus, Sirex apicalis 
_ Kirby) (Figs. 647, 648), is a large dark metallic blue species with smoky 
wings, 24-35 mm. long, and the ovipositor, extending 10-15 mm. beyond 
the tip of the abdomen. The males are much smaller and have the ab- 
dominal segments 3-7, and sometimes the front tibiz and tarsi, rufous, and 
_ have been known as Sirex apicalis Kirby. The larve are yellowish white 
and 25-35 mm. long. They burrow into the sapwood and heartwood of 
- dead Monterey cypress and other cypress trees, cedar, redwood, pine, 
Douglas fir, and related trees. Cured redwood lumber is frequently at- 
_ tacked in the yards of Humboldt and Mendocino Counties in California. 
_ Adults were found ovipositing in dead Monterey cypress at Berkeley, 


Fig. 648.—The western ’horntail, Sirex areolatus (Cresson). Larva and pupa within galleries 
in cured redwood. 


BCulifornia, November 22, 1922, by S. E. Flanders. The species occurs in 
' New Mexico, Arizona, Colorado, California, Oregon, Washington, and 
"British Columbia. The race areolatus (Cresson) inhabits all of the above 
| described territory, excepting British Columbia where the race ceruleus 
' (Cresson) (Urocerus coeruleus Cress.) occurs. 

__ Behrens’ horntail, Sirex behrensi (Cresson) (Urocerus) (Fig. 649, A, B), 
_is metallic or opaque blue-black, the tarsi, portions of the legs, and antenne, 
' and all excepting the two basal abdominal segments reddish, the middle 
_ and tips of the wings are clouded, and the length is 30-35 mm. Tt was taken 
- ovipositing in dead Monterey cypress at Berkeley, California, November 
22, 1922, by S. E. Flanders. The larve must attack other conifers, inas- 
‘much as the species ranges in much of California and Nevada. The Cali- 
i fornia horntail, Sirex californicus (Ashmead) (Paururus), is uniformly dark 
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blue with hyaline wings and 23 mm. long. It occurs in California, Oregon, 
Washington, and British Columbia and has also been reported from New 
Mexico. 


The polished horntail, Sirex juvencus (Linn.) race cyaneus (Fabr.) (Sirex cyaneus 
Fabr., Urocerus), is dark metallic blue, the legs, except the coxe, are red or yellow, 
the wings hyaline or slightly infuscated on the outer margins, and the length 20 mm. 
The larvee attack many kinds of coniferous trees including pine, fir, spruce, and Douglas 


} 
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Fic. 649.—Western horntails. A, female and B, male of Behren’s horntail, Sirer behrensit 
(Cresson); C, female and D, male of Morrison’s horntail, Xeris morrisont (Cresson); E, 
male of Xeris spectrum (Linn.). 


fir. The species ranges from the New England States and New Brunswick, west to British 
Columbia and along the Rocky Mountains, south into New Mexico and along the Pacific 
Coast into California. Szrex obesus Bradley is metallic blue-black throughout with dark 
violaceous wings and the body 28 mm. long. It occurs in Arizona and California. 
Urocerus albicornis (Fabricius) (Sirex, Urocerus abdominalis Harris, male) is en- 
tirely blue-black or black, the middle of antenne, cheeks, bases of tibise and tarsi, and 
sometimes lateral spots on the abdomen, white; the wings are smoky. The males have 
the abdominal segments 3-6 yellow, and the wings hyaline. This species occurs through- 
out boreal North America and is known in Wyoming, Idaho, Washington, and British 
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Columbia, Oregon, California, Arizona, and New Mexico in the west. U. californicus 
(Norton) (U. albicornis var. californicus Norton, U. fulvus Cress., male) (Fig. 650, A) 
is a large dull and shining black species with the antennz, cheeks, bases of tibie and 
tarsi, and apical lateral spot on the abdomen yellow, the wings golden yellow, and the 
body 28-35 mm. long to the tip of the cornus, in the female. In the male the thorax 
is reddish or brownish, the antennz, legs, and abdomen yellowish red, and the wings ° 
yellow. The larve infest pines, firs, and Douglas fir in the high mountains of New 
Mexico, Arizona, California, Nevada, Utah, Colorado, Idaho, Oregon, Washington. 
and British Columbia. U. flavicornis (Fabricius) (Sirex bizonatus Stephens, Urocerun 


beans oc ASHEN SS) Re 


Fig. 650.—Western horntails. A, females of the California horntail, Urocerus californicus 
- (Norton); B, female of the pigeon tremex, Tremex columba (Linn.). 


riparius MacG., male) is black with the antenn2, tibie, tarsi, second, seventh, eighth, and 
often the first abdominal segments yellow or reddish, the wings subhyaline or yellow 
towards the base, the length 22-33 mm. The males have the abdominal segments 3-6 yel- 
low, and hyaline wings. This species breeds in pine, fir, Douglas fir and other coniferous 
trees, and ranges throughout boreal North America. In the west it occurs in the high 
mountains of New Mexico, Colorado, Wyoming, Montana, Utah, Idaho, Arizona, Califor- 
nia, Nevada, Oregon, Washington, British Columbia, and Alaska... It also occurs in Mexico. 

Morrison’s horntail, Xeris morrisont (Cresson) (Urocerus, U. tarsalis Cress., U. 
indecisus MacGillivray) (Fig. 649, C, D), has the head and thorax black, the cheeks 
white or yellow, the antennz and legs entirely black or dark reddish brown, or partly 
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black and reddish, the abdomen reddish in the female and reddish or blackish in the 
male, the ovipositor black and as long as the body, and the wings smoky. ‘The length 
varies from 12-25 mm. This species occurs in the high coniferous forests of Colorado, 
Utah, Nevada, California, Oregon, Washington, and British Columbia. The author, 
has taken it ovipositing in living and dead white fir and lodgepole pine. It also probably 
attacks many other coniferous trees. Xeris spectrum (Linn.) race caudata (ccscon) 
(Urocerus caudatus Cress.) (Fig. 649, E), is black, the legs reddish yellow or partly 
black, a white spot on each side of the temples of the males, and the ovipositor of the fe- 
males longer than the body, which is 25-35 mm. long. It occurs in the Rocky Mountains 
from Colorado north to Alaska and in the high mountains south along the Pacific Coast 
through British Columbia, Washington, and Oregon into California, Nevada, and Utah. 
The pigeon tremex, T'remex columba (Linn.) (Fig. 650, B), is a large black species with 
the head and thorax often reddish and black, cheeks yellow, antenne yellow at the 


Fig. 651.—The eggs of the raspberry horntail, Hartigia cressoni (Kirby), inserted into the 
tender shoots of raspberry. The epidermis has been removed to show the eggs in situ. 


bases and black at the tips, legs largely yellow, abdomen with alternate yellow and 


black dorsal bands, apical third entirely dark with cornus and ovipositor yellow, the 


ovipositor much shorter than the body, the wings smoky yellowish, and the length 25-30 
mm. This species attacks various coniferous trees throughout North America. The race 
sericeus (Say) occurs in the Southeastern States and ranges west into Colorado and Utah, 
and the race aureus Bradley occurs in Colorado, New Mexico, Arizona, and California. 


CEPHID£.! 
The western grass-stem sawfly, Cephus cinctus Norton (C. occidentalis 
Riley and Marlatt, C. greenicheri Ashmead),? is 8-11 mm. long, black spotted 
1. T. Cresson, “American Cephide. Trans. Am. Ent. Soc., 8, p. 33, 1880. 


W. Middleton, “Notes on the Larve of Some Cephide.” Proc. Ent. Soc. Wash., 19, 


pp. 174-179, 1917. 
2C. V. Riley and C. L. Marlatt, Insect Life, 4, pp. 177-179, 1891. 
F. M. Webster, Cire. 117, Bur. Ent. U. S. Dept. Agr. 1910. 

S. A. Rohwer. Proc. Ent. Soc. Wash., 19, pp. 139-140, 1917. 


—— 
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and banded with yellow markings on the body, and the greater part of the 
‘stigma and femora also yellow. The larve are whitish, cylindrical, some- 
what enlarged at the thorax, antennz 5-jointed, and the body 11 mm. long. 
The eggs are laid on the host plants in May and June and the larve mine 
‘the stems of brome grass, wild rye, quack grass, wheat grass, other wild 
grasses, timothy, wheat, and barley, in New Mexico, Colorado, Utah, 
Wyoming, Montana, Oregon, California, Nevada, Arizona, and probably 
other Western States. Within the stems near the surface of the ground 
they enlarge the burrows and hibernate. At the enlargements the stems are 
weakened and break. Within them pupation occurs in a silken cocoon in 


' Fia. 652.—Adult female of the raspberry horntail, Hartigia cressoni (Kirby). 


the spring. There is but a single brood annually. Burning the stubble in 
the fall, deep plowing, and crop rotation afford control when necessary. 

_ The raspberry horntail, Hartigia cressoni (Kirby) (Cephus abdominalis 
Cresson)! (Figs. 651-653), varies from 12-15 mm. in length and is slender 
inform. The females are marked bright yellow and black, while the males 
‘are mostly black as illustrated. They appear in April and May and the 
females insert the oblong pearly white eggs which have a curved point at 


ome E. O. eae) Mthly. Bul,, Cal. State Com. Hort., 1, pp. 889-901, 1912. Also Inj. 
‘and Ben. Ins. Cal., 2d ed., pp. 353-355, 1915. 
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one end, just under the epidermis of the tender tips of the host plants. 
The presence of the eggs is indicated by the discolored incisions and by a 
pronounced swelling. The eggs hatch in a few days into very small larvee 
which spirally girdle the tips causing them to wilt and die. Mature larve 
are white with dark heads and anal prong, cylindrical, somewhat ‘‘S’’- 
shaped, with three pairs of legs and without prolegs, and attain a length of 
22-25 mm. They work in the pith of the canes and downward often into 
the larger roots. Pupation occurs within a silk lined cell in the burrows 
and the adults emerge through a round hole from the sides of the canes. 
The winter is spent as larve within the burrows and pupation occurs in the 
spring. One and possibly two broods occur each year. The chief damage 
is to the young vigorous shoots of blackberries, loganberries, raspberries, 


Fia. 653.—Adult male of the raspberry horntail, Hartigia cressoni (Kirby). 


and roses. Both wild and cultivated plants are freely and often seriously 
infested, particularly in the western foothills of the Sierra Nevada 
Mountains of California. The species also occurs in Nevada. Several 
undetermined parasites have been reared from the pupx. Control 
measures consist in cutting the infested shoots just below the point 
of attack in the spring and in pruning out the infested canes during the 
winter. 

The cedar horntail, Synteris libocedri Rohwer, is black with greenish 
white markings on the sides of the thorax, reddish legs beyond the cox, 
and 8 mm. long. The larve bore the outer wood of incense cedar in Cali- 
ornia. 


i 
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Ip1ocastraA (Suborder) 
Parasitic Woodwasps 


ORYSSID.! The Parasitic Woodwasps. 

The western oryssus, Oryssus occidentalis (Cresson) (O. abietis Rohwer), 
is the best known western representative of this family. The adults are 
black with the six posterior abdominal segments shining ferruginous, and 
8-14 mm. in length. The larve are white, somewhat flattened, and with 
the caudal end slightly upturned. The females oviposit into wood of many 
kinds of trees. It was generally supposed that the larve were wood-borers 
until they were recently proved to be parasitic on the larve of wood-boring. 
beetles by H. E. Burke.? The larve of this woodwasp have been found by 
Burke to be parasitic on Buprestis confluenta Say, on aspen in California, « 
and on B. leviventris (Lec.) and Chrysophana placida (Lec.), on yellow pine * 
in California. The distribution includes Colorado, Nevada, California, 
Oregon, Washington, and British Columbia. Oryssus hopkins Rohwer 
has been reared from the mine of the larve of a cerambycid beetle in dead 
areas of living Douglas fir in Washington. Many other species are reported 
from the west without host records. 


CuistocasTra (Apocrita) (Suborder) 
KEY TO SUPERFAMILIES ® 


1. First abdominal segment ‘ (sometimes also the second) forming a lens-shaped 
scale or knot (petiole), strongly differentiated from the remaining abdominal 


sepments (gaster)s CANES.) occ cee wie ee alesis ee ee bee Formicoidea p. 853 
Abdominal segments not strongly differentiated as petiole and gaster.......... 2 
2. Mesothorax anteriorly without the free prepectus ..............0cebeueaeees 3 


Mesothorax anteriorly with a prepectus; usually winged, with venation reduced 
to a minimum; usually less than 3 mm. in length and metallic. (Chalcid 
TRINBSL) 5 0 e.0¢ chny e016 aE ERR REE eCRe Chalcidoidea. p. 813 


8. Tegulze present, wings usually well developed, sometimes vestigial or lost...... 4 
Tegulz wanting, wings entirely absent, habitus respectively asin winged forms.. 8 


4. Pronotum with its hind angles or tubercles tangent to a vertical line drawn 
tangent to anterior edge of tegule, touching or underlying tegule........... 
Pronotum with its hind angles or tubercles always distinctly remote from tegule. 11 


1J. C. Bradley, “N. A. Orysside.” Trans. Am. Ent. Soc., 27, pp. 317-830, 1901. 

S. A. Rohwer, “Studies in the Woodwaps Superfamily Oryssoidea, with Descriptions 
of New Species.” Proc. U. S. Nat. Mus., 48, pp. 141-158, 1913. 

S. A. Rohwer and R. A: Cushman, “Jdiogastra, A New Suborder of Hymenoptera, : 
ee Notes on the Immature Stages of Oryssus.” Proc. Ent. Soc. Wash., 19, pp. 89-95, 

917. : 

2 Proc. Ent. Soc. Wash., 19, pp. 87-89, 1917. : 

3 Published with kind permission of W. E. Britton from Hymenoptera of Connecticut, 
Bul. 22, pt. 3, p. 22, Conn. State Geol. and Nat. Hist. Surv., 1916. ; 

4In all the Hymenoptera the segment which is morphologically the first abdominal 
segment (propodeum) is intimately fused with the thorax, of which it seems to be a part. 


_ In this work the general usage of descriptive writers is followed, and the segment which 


is apparently the first abdominal segment, though morphologically the second, is uni- 


_ formly called the first abdominal segment. 


J. H. Comstock adds the superfamily Hvanioidea and omits Formicoidea, Apoidea, 
and Chrysidoidea as given in this table. : 
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1, URGING rolahy ialeeeJh 2), 0 All pL 6 
Body flea-like; trochanters usually composed of a single joint; wings usually 
with a characteristic venation as shown in Fig. 668, C. (Gallflies.) Cynipoidea p. 800 


o> 


Wings with at least basal, median and subcostal veins present, usually with 
venation well developed as shown in Fig. 654... 2.0... 0s. eeeeeeee seep eens 
Wings usually without veins or with only subcosta and part of radius present, 
as in figure of Lage a dia in, Packard’s Guide. (Pointed-tailed Wasps) 
(Serphoidea) Proctotrupoidea p. 851 


7. Trochanters composed of two joints. (Ichneumon Flies.).....Ichneumonoidea 
SECOCHHMPers COMPOSEd (OL, ONE JOINL ..0..2/). 0. vsmate tis suns c a pues a elca es wide 13 

Bee ody DOLier-Hike, BOG COMPTessed oii... sat ese wh ected eee ee aes 
Body flea-like, compressed as in winged forms. (Gallflies.)...... Cynipoidea p. 300 
OPM ate VARTA CEOS EL VAUD ALEV A oi 1s) oa siciel cele fol-\ ai nlevetn ieve > ke. #2 widteomuave) 4 alicia lee Gis awe Soho 10 
Bapvatenselye Hairy) mC WASPS) ssl... javsver as sescdsecinig hee a he aa ew 4 Vespoidea p.877 

10. First abdominal segment elbowed. (Ichneumon Flies.).....Ichneumonoidea 


First abdominal segment not elbowed. (Pointed-tailed Wasps.) ............. 
(Serphoidea) Proctotrupoidea p. 851 


11. Hairs of dorsulum simple, not branched or plumose................2..000005 
Hairs of dorsulum branched or plumose....................---. Apoidea p. $89 


12. nen with more than three segments visible, segments beyond third not 
AE i Leta aN Ce lose Syie'ns creel ducts cash ape eat toe ules acesaise ca ig es aves Sphecoidea p. 870 
Abdomen with three segments visible, segments beyond third fades: (Cuckoo 
CLE GxaI PEL VANS SIE yGYE)) BN cA CONES on IE Chrysidoidea p. 869 


13. Cutting edge of mandibles turned inward, their tips meeting or overlapping 

when mandibles are flexed toward mouth. KWESDS' adc sata Vespoidea p. 877 
Cutting edge of mandibles turned outward, their tips usually neither meeting 
nor overlapping when mandibles are flexed toward mouth. (Ichneumon Flies.) 
Ichneumonoidea 


ICHNEUMONOIDEA (Superfamily) 4 
Parasitic Hymenoptera 


The complexity of the classification and nomenclature of this group is 
such as to render the names of many species uncertain. Descriptions to 


1W. H. Ashmead, ‘Class. of Superfamily Ichnewmonoidea.”’ Proc. U. 8S. Nat. Mus., 
23, pp. 1-220, 1901. 

Te B Bradley, “The Hvantide.”’ Trans. Am. Ent. Soc., 34, pp. 101-194, 1908. 

ii. L. Viereck, ‘Contributions to Knowledge of Ichneumonid Flies, New Descriptions,” 
ete. Proc. U.S. Nat. Mus. , 38, pp. 379-384, 1910; 39, pp. 401-408, 1911; 40; pp. 173-196, 
475-480, 1911; 42, pp. 139-153, 613-648, 1912; 43, pp. 575-593, 1912; 44, pp. 555-568, 
639-648, 1913; 46, pp. 359, 386, 1913. Type Species of the Genera of Ichneumon Flies. 
Bul, 83, U. S. Nat. Mus., pp. 1-186, 1914. “Also Proc. U.S. Nat. Mus., 59, pp. 129-150, 
1922. “Hym. of Conn.”’ Bul. 22, Conn. Geol. and Nat. Hist. Survey, pp. 176-360, 1916. 

S. A. Rohwer, “Tribe Xoridini.’ » Proc. U. S. Nat. Mus., 45, pp. 353-361, 1913. 
“Genus Ecphylus and Miscl. Spp.” Proc. U. S. Nat. Mus., 45, pp. 533- 540, 1913. ‘“ Miscl. 
Spp.” Proc. U.S. Nat. Mus., 49; pp. 205-249, 1915. “Tribes Labenini, Rhyssini, Xori- 
dint, Odontomerini, Phytodietini. “Proc. U.S. 'Nat. Mus., 57, pp. 405-474, 1921. 

A. B. Gahan, “New Parasitic Hymenoptera.” Proc. U.S. Nat. Mus., 48, pp. 155- 
159, 1915; 53, pp. 195-217, 1917; 55, pp. 113-128, 1920; 61, No. 2445, art. 24, pp. 1-24, 

R.A. ‘Cushman, “N. 5% ‘Ichneumonid Flies. Miscl. Papers.” Proc. U.S. Nat. Mus., 
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enable exact identification are also out of the question. Many host records 

are included in the preceding chapters so that some duplication is unavoid- 

able here. In order to conserve space, only the most important facts given ' 
in the briefest manner possible will be stated for the different species in- 

cluded., 


KEY TO FAMILIES! 
(Figs. 636, 654) 


1. The costal cell of the fore wings eliminated by the coalescence of the costal and 
subcostal veins, except in the case of two or three rare genera. The venter is 
membranous and has in dried specimens a longitudinal fold................. 

The costal cell of the fore wings present. The venter is chitinized............ 4 


2. The transverse part of vein Me (second recurrent) of the fore wings wanting, 
causing the union of cells M, and first Ms. ........... eens eee 
Cells M and first M2 separated by the transverse part of vein Mz Ichneumonide p. 790 


3. The abdomen not very long and slender and strongly compressed Braconidze 
The abdomen very long, slender and strongly compressed (Genus Pharsalia).... 
Ichneumonide p. 790 


4. The abdomen borne on the dorsum of the propodeum far above the middle coxe. 5 
The abdomen borne between the hind coxex, or on the end of the propodeum 


slightly ‘above them. .... a. sce 68 sess sae anys eons s es 05) se ee 6 
5. The transverse part of vein M2 (second recurrent) present in the fore wings, which 
have at least two closed submarginal cells...................-00: Aulacidee 
The transverse part of vein M2 (second recurrent) wanting in the fore wings which 
do not have two closed. submarginal cells.................. Gasteruptionide 
6. Two or three closed submarginal cells in the fore wings............. Trigonalide 
Only one closed submarginal cell in the fore wings................. Stephanidze 


BRACONIDZ. Braconid Flies. 


Opius aridis Gahan. Length 1.25 mm., black with brown appendages. Parasitic 
on Agromyza scutellata Fallén, Arizona. 

Opius dimidiatus (Ashmead) (Hutrichopsis agromyze Viereck). Parasitic on Agro- 
myza scutellata Fallén, Utah. 


48, pp. 507-513, 1915; 53, pp. 457-469, 1917; 55, pp. 517-543, 1920; 58, pp. 251- 
292, 1921; 60, No. 2416, art. 21, pp. 1-28, 1922. 

In most cases species are listed under the commonly accepted generic names, but in 
some groups, particularly the Pimpline and Ophionine it has seemed wise to use sub- 
generic names in the generic sense. The writer has followed S. A. Rohwer, R. A. Cush- 
man and C. F. W. Muesebeck of the U.S. National Museum in this arrangement. 

1 After J. H. Comstock, pp. 906-907, 1924. 

2,W.H. Ashmead, “Syn. of the Hormiinw of N. A.” Trans. Am. Ent. Soc., 20, pp. 39- 
44, 1893. 

C. G. de Dalla Torre, ‘Cat. Hymenoptera.” Braconidae, 4, 1908. 
3 aa Hea Aphidiinw of North America. Bul. 152, Md. Agr. Exp. Sta., pp. 147- 
, 1911. 

A. B. Gahan, “Rev. of Ophiine.” Proc. U. S. Nat. Mus., 49, pp. 63-95, 1916. 

H. L. Viereck, Hym. Conn., pp. 216-239, 1916. 

C. F. W. Muesebeck, ‘Rev. N. A. Ichnewmonide Belonging to the Subfamilies Neo- 
neurine and Microgasterine.”’ Proc. U.S. Nat. Mus., 61, No. 2436, art. 15, pp. 1-78, 
1922. 

H. L. Viereck separates the Vipionide and the Capitoniide from the Braconide. They 
are retained in the latter on the recommendations of A. B. Gahan who has kindly cor- 
rected the manuscript of this family and has made many valuable suggestions. 
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Opius downesi Gahan. Length 3 mm., black with reddish markings. Parasitic 


on pupe of Rhagoletis pomonella (Walsh) in British Columbia. 


Opius pegomyie Gahan. Length 3.8 mm., black, the legs excepting the hind coxe 
reddish. Parasitic on ee poe (Panzer) in Southern California. 

Opius succineus Gahan. Length 2 mm., brownish yellow. Parasitic on Agromyza 
parvicornis Loew in Utah. 

Opius suturalis Gahan. Length 1.25 mm., shining black with appendages as 
testaceous. Parasitic on Agromyza. scutellata Fallén in Arizona. 

Opius utahensis Gahan. Length 2.25 mm., reddish brown. Parasitic on ‘A aromas 
parvicornis Loew in Utah. 


Apanteles glomeratus (Linn.).! Length 2.6-3 mm., black with yellow and 
rufous markings. The cocoons are yellow and occur in loose masses. The 
adults oviposit in the first, second, and third stage caterpillars, laying from 
380-60 eggs in each host. The eggs float freely in the body cavity and hatch 


in ashort time. The larve feed on the lymph and fatty tissues of the host 


and mature in 8-12 days. They emerge and spin the cocoons outside the 
host. From 15-50 may emerge from a single caterpillar. The pupal period 
requires 5-10 days. The adults emerge through round holes at the ends 
of the cocoons and are most numerous from August to September. This 
parasite is European in origin and was introduced into the United States 


' from England in 1883 to control the cabbage butterfly, Pieris rape (Linn.), 


and was successfully introduced into California in 1914. It is also known 
to occur in Colorado and Nevada in the west. Other hosts include Pieris 
protodice Bdv. and Lec., Vanessa spp., Autographa brassice (Riley), and 
the caterpillars of other butterflies and moths. It is often a very important 
check to the host. 


Apanteles? aristoteliw Viereck (A. gelechi@ Vier.). Length 2.5 mm., black with an- 
tennz and legs partly brownish. Parasitic on various Microlepidoptera in the east 
and reared from pups of Archips argyrospila Walker from San José, California, by 
the writer. 

Apanteles acronycte Riley. Length 2.5 mm., black with reddish legs. Parasitic 


_ on Acronycta spp., in many parts of the United States and on Merolonche lupini Grote 


in California, and a bombycid on willow in Colorado. 
Apanteles bucculatricis Muesebeck. Length 1.8 mm., black with legs partly pale. 


_ Parasitic on Bucculatriz albertiella Busck in the San Francisco Bay region, California. 


Apanteles electre Viereck (Fig. 655). Length 2.5.mm., black with legs partly brown- 
ish. Parasitic on the caterpillars of Hemileuca electra Wright, H. nevadensis Stretch, 
and Pseudohazis eglanterina (Bdv.) in California and on Agapema galbina Clem. in 


_ Arizona. The white cocoons occur in large numbers on the backs of the hosts. 


Apanteles californicus Muesebeck. Length 2.8 mm., black. Parasitic on Recurvaria 


» milleri Busck in California. 


Apanteles cassianus Riley. Parasitic on Hurymus eurytheme (Bdv.) and Eurema nicippe 


(Cramer) as far west as Colorado. 


Apanteles congregatus (Say). Length 2.5 mm., black, the legs partly 
yellow, cocoons white and occur in large numbers on the backs of the hosts. 
General throughout North America and reported in Colorado, Wyoming, 
and Montana in the west. _ Parasitic on the caterpillars of Protoparce sexta 
(Johan.), P. quinquemaculata (Haw.), Sphinx chersis (Hbn.), Pholus achemon 
(Drury), and other sphinx moths. 


TR. Peete Can. Ent., 39, p. aoe, 1907. 
2C. F. W. Muesebeck, “Rey. of N. A. Species of Ichneumon Flies pelonging to the 


a Genus Apanteles.” Proc. U.S. Nat. Mus., 58, No. 2349, pp. 483-576, 1920 
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Apanteles ephestie Baker. Length 3.6 mm., shining black, usually tips of antenne 
and legs rufous. Parasitic on Hphestia kuehniella Zeller in Colorado. 

Apanteles etielle Viereck. Length 2.5 mm., black with portions of the legs testaceous. 
Parasitic on Etiella zinckenella (Treit.) form schisticolor Zeller in Colorado and Wash- 
ington. 

iain limenitidis (Riley). Parasitic on Hurymus eurytheme (Bdv.) and on Basil- 
archia archippus (Cramer) and ranges west into Utah. 

Apanteles forbesi Viereck. Length 3.5 mm., black and dark brown, the legs partly | 
yellow. General throughout the United States and ranges west into Oregon. Parasitic 
on Cirphis unipuncta (Haw.), Feltia spp., Polia stricta Walker, and other cutworms and 
armyworms. 

Apanteles fumiferane Viereck. Length 2.5 mm., black with reddish markings and 
black stigma. Parasitic on the larve of Harmologa fumiferana (Clemens) in Oregon. 
It ranges east into Maine. 

Apanteles gillettei Baker. Length 2.5 mm., shining black, tips of antennze and por- 
tions of legs amber or rufous. Parasitic on Archips argyrospila Walker in Colorado. 


| 


Fic. 655.—Cocoons of Apanteles electre Viereck, on caterpillar of the brown day moth, 
Pseudohazis eglanterina (Bdv.). 


Apanteles koebelei Riley. Parasitic on Huphydryas editha Bdv. in California. 
Apanteles leviceps Ashmead occurs at higher elevations throughout the United | 
States and Southern Canada. In the west it is known in New Mexico, Colorado, and 
Utah. The cocoons are dirty white to buff.and occur in masses. It is parasitic on a | 
large number of caterpillars including Laphygma exigua (Hbn.), Neleucania albilinea 
(Hbn.), Cirphis unipuncta (Haw.), Autographa brassicw (Riley), Chorizagrotis agrestis 
may C. auziliaris (Grote), Loxostege sticticalis (Linn.), and Hurymus eurytheme 
Vv. 

Apanteles laspeyresie Viereck. Length 3.5 mm., black with appendages partly 
reddish. Parasitic on Carpocapsa toreuta (Grote) in Northern California. “¥ 
Apanteles lunatus (Packard) (Microgaster). Length 3-3.5 mm., black, legs largely 
red. The cocoons are yellowish and solitary. Occurs throughout the United States; 
in California, Oregon, and Washington in the west. Parasitic on Papilio bairdi Edw. 
form oregonia Edw., P. polyxenes Fabr., P. zelicaon Lucas in the west and on other — 
species in the east. \ 

Apanteles nigricornis Muesebeck. Length 2.4 mm., black, the legs mostly reddish 
brown, cocoons grayish and in compact masses. Reared from Ctenucha brunnea Stretch 
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Wren 


_ in Southern California by the writer. The secondary, Hemiteles fulvipes Grav., was 
_ also reared from the same material. 

y Apanteles nitens Muesebeck. Length 2 mm., black, portions of legs reddish. Para- 
_ sitic on Feltia eneipennis Grote in Oregon. 

|  Apanteles paranthrenidis Muesebeck. Length 3.8 mm., black, legs partly brown, 
- cocoons large white and occurring in large numbers. Parasitic on Paranthrene robinie 
’ (Hy. Edw.) in Southern California. 

i] Apanteles scutellaris Muesebeck.. Length 2.6 mm., black, portions of legs yellow. 
_ Parasitic on Phthorimea operculella (Zeller) in Southern California. 

Apanteles smerintht Riley. Length 3 mm., black with orange reddish legs, cocoons 
white in masses of silk. Occurs throughout the country on sphinx moths. Reared in 
Northern and Southern California from Smerinthus ophthalmicus Bdv. 

Apanteles thurberie Muesebeck. Length 3.8 mm., black, portions of legs reddish 
brown, cocoons white, solitary, and occurring within bolls. Parasitic on larve of thur- 
beria bollworm, Thurberiphaga diffusa (Barnes), in Arizona. 

Apanteles yakutatensis Ashmead (A. hyslopi Viereck). Length 2 mm., black, legs 
reddish with posterior tarsi black, cocoons white, in firm mass of silk on host. Parasitic 
- on Autographa californica (Speyer), Agrotis c-nigrum (Linn.), and other noctuids in 
_ Utah, Nevada, California, Oregon, Washington, British Columbia, and Alaska. 

Elasmosoma vigilans Cockerell. Length 2 mm., dull and shining black, legs reddish 
with white tarsi. Adults oviposit from the air on the ant, Formica subpolita Mayr, 
_ the adults of which are parasitized in Colorado. According to C. F. W. Muesebeck ! 
-’ this species may prove to be the female of Hlasmosoma bakert Ashm., which occurs in 
' Colorado, New Mexico, and Virginia. 
’ Microgaster comptane Viereck. Length 2.5 mm., black with reddish and fuscous 
legs. Parasitic on Ancylis comptana (Fréh.) var. fragarie@ (Walsh and Riley) in Cclorado. 
; Microgaster facetosa Weed. Length 3.5 mm., shining black, antenne, ferruginous, 
legs yellow and fuscous. Common in Eastern United States and ranging west into 
Colorado, Montana, and British Columbia. Parasitic on Plathypena scabra (Fabr.) 
in the east and on other noctuids in the west. 

Microgaster phthorimew Muesebeck. Length 3.3 mm., black, legs testaceous with 
bases black. Parasitic on Phthorime@a operculella (Zeller) and Phlyctenia ferrugalis 
Hbn. in Southern California. ; 

i Microplitis alaskensis Ashmead. Length 4 mm., largely black, portions of legs 

i reddish, cocoons 4.5-5 mm. long, pale greenish, slightly tapering towards one end, 

solitary. Occurs in Northeastern United States and in Canada and ranges west into 
Montana, Colorado, California, Oregon, Washington, British Columbia, and Alaska. 
jeer on Autographa californica (Speyer), Neuria procincta (Grote), and other 
noctuids. 

- ~ Microplitis autographe Muesebeck. Length 3.5 mm., black, portions of legs reddish, 

- cocoons light brown. Parasitic on Autographa californica (Speyer) in New Mexico. 

Microplitis brassice Muesebeck. Length 2.7 mm., black with all except bases of 

legs testaceous. Parasitic on Autographa brassicw (Riley) in Colorado and Texas. 

l Microplitis crocétpes (Cresson) (Microgaster, Microplitis nigripennis Ashm.). Length 

_ 4,5 mm., shining black, wings infumated, cocoons 6 mm. long, cylindrical, longitudinally 

_ ribbed, pale brown, solitary. Occurs in various parts of the United States and ranges 

west into New Mexico and Colorado. Parasitic on Heliothis obsoleta (Fabr.), H. 

_ vtrescens (Fabr.), and other species of this genus. 

Microplitis plutella Muesebeck. Length 2.2 mm., black, tibisee testaceous, cocoons 

_ 2.5 mm. long, brown, solitary. Parasitic on Plutella maculipennis Curtis in Colorado. 

i Celoides brunneri Viereck. Length 4 mm., black with reddish head. Parasitic on 

- Dendroctonus pseudotsuge Hopk. in Montana. 

_ Microbracon hyslopi Viereck. Length 3.5 mm., black and reddish, ovipositor as 

_ long as abdomen. Parasitic on Etiella zinckenella (Treit.) in Washington, Oregon, 

and Colorado. | Sarah ; 

? Microbracon hebetor (Say) (Bracon, Habrobracon) ? (Fig. 656). Length 2-3 mm., 

é. ‘black with yellowish markings, variable in color and size. This species apparently 

1 Proc. U. S. Nat. Mus., 61, No. 2436, art. 15, p. 6, 1922. 

2R. A. Cushman, ‘A Rev. of the N. A. Species of the Braconid Genus Habrobracon.’’ 

Proc. Ent. Soc. Wash., 16, pp. 99-109, 1914. 

This species has also been known as Habrobracon juglandis (Ashmead), but was re- 
. cently changed to the above by C. F. W. Muesebeck according to A. B. Gahan. 


; 
@ 
; 
) 
fi 
h. 
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attacks exclusively the Lepidoptera in stored grain, dried fruits, etc., and occasionally 
the bee moth in hives. There is one record of its attacking a moth larva in a bumblebee 
nest. It occurs throughout the country and is common in California, Nevada, and other' 
Western States. It is parasitic on Galleria mellonella (Linn.), Hulstia undulatella Clem- 
ens, Phthorimea operculella (Zeller), Ephestia kuehniella Zeller, H. elutella (Hbn.), L. 
cautella Walker, Plodia interpunctella (Hbn.). It is abundant on the caterpillars of 
the last named species in California. The hyperparasite, Tetrastichus dotent Craw- 
ford, is reported on it in Nevada and probably has a wide distribution. 

Microbracon xanthonotus (Ashm.) (Habrobracon hopkinsi Vier., H. mali Vier.). Length 
3-4 mm., black, shining, and pubescent with yellow and testaceous markings. Para- 
sitic on Malacosoma constricta (Stretch), M. pluvialis (Dyar), and Hemerocampa oslari 
(Barnes) in California. ; 

Microbracon johannseni (Viereck) (Habrobracon, H. tetralophe Vier.). Length 2 mm., 
antenne with 22 joints, black and reddish. Parasitic on Phthorimea operculella (Zeller) 


i 


Fic. 656.—Microbracon hebetor (Say). Adult female ovipositing in larva of the Mediter- 
ranean flour moth, E'phestia kuehniella Zeller; and adult feeding on the juices issuing from 
the puncture after ovipositing. (Photos by S. B. Doten.) 


in California; on Desmia funeralis Hbn. in Virginia; and on Tetralopha baptisiella 
Fern. in Indiana. 

Macrocentrus cerasivorane Viereck.! Length 8 mm., reddish throughout. Parasitic 
oe aioe cerasivorana (Fitch) in Washington. This species ranges east into New 

ork. 

Meteorus * communis (Cresson) (Perilitus, P. intermedius Cress., Meteorus petiolari- 
ferus Vier., M. pretiosus Vier.). Length 4-6 mm., yellow-ferruginous marked with 
black. Occurs throughout the United States and Canada and ranges west into Colo- 
rado, Oregon, and British Columbia. As this species has been confused with M. hy- 
phantrie Riley, the host records are mixed. Known hosts are Neuria procincta (Grote), 


1 The species beginning here and continuing to the end of the family are included in 
the Braconide by Viereck, the preceding species being placed in the Vipionide. 

2C. F. W. Muesebeck, “Rev. of N. A. Species of the Genus Meteorus.’’ Proc. U. 
S. Nat. Mus., 673, No. 2470, art. 2, pp. 1-14, 1923. 
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tolitha laticinerea (Grote), Cirphis unipuncta (Haw.), Malacosoma americana 
trae ), and other moths. 

Meteorus dimidiatus (Cresson) (M. noctivagus Vier.). Length 4 mm., shining black 
with ferruginous markings. Host records are confused with those of M. vulgaris (Cress.), 
but it is known to be parasitic on Desmia funeralis Hbn. Occurs throughout much 
of the United States and Canada and is recorded in Colorado, Utah, California, and 
Washington in the west. 

Meteorus euschausie Muesebeck. Length 5.3 mm., ferruginous with blackish pe- 
tiole. Parasitic on Halisidota ingens Hy. Edw., in Colorado, New Mexico, Arizona, and 
Mexico. 

Meteorus humilis (Cresson) (Perilitus, P. robustus Prov., Meteorus orchesie Ashm., 
M. agilis Vier.). Occurs throughout the east and ranges west into Colorado and Ore- 
gon. Parasitic on Tinea oregonella Busck in Oregon and on the weevils, Orchesia 
castanea Melsh. and Platydema ellipticum (Fabr.) in the east. 

Meteorus hyphantrie Riley (M. ecopsidis Ashm., M. floridanus Ashm., M. relativus 
Vier., M. triangularis Mues.). Length 5 mm., variable yellowish, reddish brown, and 
black, Widely distributed over the United States and Canada, and recorded in’ New 
Mexico, California, and Oregon in the west. Parasitic on Hyphantria cunea (Drury), 
H. textor (Harris), Malacosoma americana (Fabr.), M. dtsstria Hbn., Cenurgia 
erechtea (Cramer), ’Neleucania ablilinea (Hbn.), Halisidota argentata Pack., ” Hemileuca 
maia Drury, Paleacrita vernata (Peck), Alsophila pometaria (Harris), Hemerocampa 
leucostigma (A. & §.), and other Lepidoptera. 

Meteorus loxosteget Viereck. Length 4 mm. Parasitic on Pyrausta futilalis Lederer 
and P. nubilalis Hiibner in the eastern United States, and on Lozostege sticticalis 
(Linn.) in Colorado and New Mexico. 

Meteorus trachynotus Viereck (M. archipsidis Vier.). Length 4.5 mm., pale yellow 
to brown, antenne with 32-34 segments and as long as the body, cocoons very thin 
and white. Occurs in northern United States and Canada. Parasitic on Archips 
argyrospila Walker in California; Harmologa fumiferana (Clem.) in Idaho and British 
Columbia; Ancylis comptana (Fréh.) in Utah, and on other Lepidoptera elsewhere. 
In the west it is also known in Colorado. 


Meterous vulgaris (Cresson) (M. coquilletti Ashmead, M. mellinervis 
Viereck, M. mamesire Vier.). Length 4 mm., ferruginous with dark dorsal 
markings on the thorax and base of the abdomen, antenne of the female 


26-30 segments, of male 29-32. This is the most widely distributed, abun- 


dant, and beneficial species of this genus in North America and is reported 
in the west from New Mexico, Colorado, Montana, Arizona, Utah, Cali- 
fornia, Oregon, and British Columbia, and undoubtedly occurs in all the 
other States. There are at least two generations, the adults appearing in 


_. May and again in July. About 12 eggs are laid in each host, within which 


the larve of the last brood spend the winter. This species has often been 
confused with a number of others and many host records are thus wrongly 
determined. According to C. F. W. Muesebeck ? the following hosts are 
ascribed to this species: Porosagrotis orthogonia Morrison, Eucxoa excellens 
(Grote), Chorizagrotis agrestis (Grote), Feltia annexa (Treit.), F. subgothica 
(Haw.), F. malefida (Gn.), F. gladiaria Morr., Agrotis ypsilon (Rott.), 
Lycophotia _margaritosa (Haw.), Scotogramma trifolii (Rott.), Sidemia 
devastator (Brace), and Hellula undalis (Fabr.), all in various parts of the 
country. 


The ladybird beetle parasite, Dinocampus coccinellw (Schrank) [D. americanus (Riley), 
Perilitus, Huphorus sculptus Cress.]* (Fig. 657.) Length 3.5-4 mm., black with head 


1H. H. Strickland, Can. Ent., 53, p. 98, 1921. Confused with M. dimidiatus (Cress.). 
2 Proc. U. S. Nat. Mus., 63, No. 3470, art. 2, p. 82, 1923. 

3R. A. Cushman, Proc. ’ Ent. Soc. Wash., 15, pp: 153-155, 1913; 24, pp. 241-242, 1922. 
P. H. Timberlake, Can. Ent., 47, p. 89, 1916. 
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and portions of antenne and legs yellowish. A common parasite of ladybird beetles, 
Coccinellide, throughout the United States. The females oviposit in the larve, pup, 
and adults of the host. The parasites do not destroy the vital organs but greatly devital- 
ize the host so that death soon follows the issuance of the mature larve. Vigorous 
beetles may recover. The larve exit through a hole in the ventral or dorsal surface and 
spin a small, oval, brown cocoon beneath the body of the adult ladybird beetle which 
is thus attached to a leaf, twig, or other object. This parasite occurs throughout the 
west and has been reared from a large number of genera and species of ladybird beetles 
including Hippodamia convergens Guér., H. quinquesignata Kirby, H. parenthesis (Say), 


i oS es. Boe pee SiS Bou goa Bee eoMLBie 
Fie. 657.—The ladybird beetle parasite, Dinocampus coccinelle (Schrank). A, cocoons on the 
venter of the convergent ladybird beetle, Hippodamia convergens Guér.; B, cocoon at- 


tached beneath the California ladybird beetle, Coccinella californica Mann.; C, adult 
parasites. 


H. sinuata Muls. var. spuria Lec., Coccinella californica Mann., C. perplexa Muls. var. 
juliana Muls., C. novemnotata Hbst., Cycloneda munda (Say), Olla abdominalis (Say), 
Adalia frigida (Schn.), Ceratomegilla fuscilabris (Muls.). Dinocampus terminatus 
(Nees) is a European and American species reared from Olla abdommalis (Say) in 
California by P. H. Timberlake. 

Bassus carpocapse Cushman. Length 4.5 mm., black, legs and abdomen reddish 
brown. Parasitic on Carpocapsa pomonella (Linn.) in the east and established at Yakima, 
Washington, by E. J. Newcomer.? 

Bassus medius (Cresson) (Microdus). Length 6 mm., black and reddish with dusky 
wings. Parasitic on Scotogramma trifolit (Rott.) in Colorado. 

Bracon? vulgaris (Cresson) (Agathis, A. media Cress., A. exoratus Cress.). Length 


1 Jour. Econ. Ent., 15, p. 378, 1922. 
2H. Morrison, “Mon. of the Nearctic Hymenoptera of the Genus Bracon Fabricius.” 
Proc. U. S. Nat. Mus., 52, No. 2178, pp. 305-343, 1917. 
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6.5-9.5 mm., mostly red, orange or yellow with the head black. Distributed over the 
United States and known in Colorado, New Mexico, Arizona, and Oregon in the west. 
_ Parasitic on Loxostege sticticalis (Linn.) in Colorado.! 
Bracon euure Ashmead. Length 2.6 mm., pale yellow and black. Parasitic on Huura 
sp. on willow in California. According to Muesebeck’s manuscript this is a synonym 
of Microbracon angelesius (Prov.) (S. A. Rohwer). 
__Doryctes cingulata (Provancher) (Syngaster cingulatus Prov.). Length 3.5 mm., 
black and reddish. Parasitic on the larvee of Chrysobothris mali Horn in Oregon. 
Doryctes maculipennis Rohwer. Length 3.5 mm., black, wings with fuscous spots. 


;; 


Fic. 658.—Mummied bodies of the willow aphis, Pertphyllus salicicola (Essig), parasitized 
by Dieretus salicaphis (Fitch). Adults have emerged through the circular holes. 


a 


Parasitic on the larvee of Agrilus angelicus Horn and Anthazia sp. in California, and 

Chramesus spp. in Arizona. : ; : 

, Ascogaster olethreuti Vier. Length 4.5 mm., blackish throughout excepting the apices 
of the fore femora and the fore tibiz which are yellowish. Parasitic on Argyroploce 
rubipunctana (Kear.) in Washington. : %3 

‘ Chelonus iridescens Cresson. Length 2.5 mm., black, most of legs reddish. Parasitic 

— on Hulstia undulatella Clemens, and other moths in Colorado, Wyoming, Utah, Cali- 
fornia, Oregon, and Washington. : a ORE 

Chelonus phthorimee Gahan.’ Length 3 mm., black, femora and tibis piceous or 

reddish, antennze 16-jointed. Parasitic on Phthorimea operculella (Zeller) in Southern 

- California and in Colorado. ; 

Sigalphus texanus Cresson (Schizoprymnus). Length 4 mm., black, basal portion of 
antennz yellowish, legs reddish. Parasitic on Hurosta solidaginis (Fitch) in the galls on 
the stems of goldenrod in Utah and Colorado. 


3  1C. P. Gillette, Bul. 98, Colo. Agr. Exp. Sta., p. 10, 1905. 
H. O. Marsh, Bul. 109, pt. 6, Bur. Ent. U. 8. Dept. Agr., p. 62, 1912. 
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Phanerotoma erythrocephala Rohwer. Length 5 mm., black, with portions of the head 
and legs reddish brown. Parasitic on Carpocapsa toreuta (Grote) in the cones of yellow 
pine in Colorado. Phanerotoma laspeyresia Rohwer attacks the same host in California. 

Rogas ! autographe Viereck (Aleiodes). Length 4 mm., black and ferruginous. Par-! 
asitic on Autographa californica (Speyer) in Washington and California. 

Rogas intermedius (Cresson). Length 4 mm., dull yellow to amber, the basal abdom- 
inal segment mostly fuscous or black. Parasitic on young larve of Malacosoma disstria 
Hbn., which are usually killed before half grown. The adults emerge through a hole 
in the dorsum near the posterior end. Reared by the writer from caterpillars collected 
at Santa Rosa, California. Also occurs in Colorado and Eastern States. 

Rogas perplerus Gahan. Length 3.8 mm., dark yellowish brown with black markings. 


Fie. 659.—Adult Lysiphlebus testaceipes (Cresson) ovipositing in body of the alfalfa aphis, 
Illinoia creeli (Davis). (Photo by S. B. Doten.) 


Parasitic on Lycophotia margaritosa (Haw.) in Arizona and on Heliothis obsoleta (Fabr.) 
in New Mexico. 

Rogas rufocoralis (Gahan). Length 5.6 mm., head, antenne, legs, excepting cox 
black; thorax, abdomen, and coxe reddish brown. Parasitic on Autographa californica 
(Speyer) and A. brassice (Riley) in Colorado and on Phlyctenia ferrugalis Hbn. in 
Southern California (R. E. Campbell). The record from Lycophotia margaritosa (Haw.) 
is an error according to A. B. Gahan. 

Ephedrus ? incompletus Provancher. Length 2.5 mm., black, legs and abdomen mostly 
pale yellow. Parasitic on Myzus cerasi (Fabr.), Macrosiphum rose (Linn.), and other 
Aphidide throughout the country. Ephedrus californicus Baker is 2.25 mm. long, 


1 Rogas or Rhogas of authors not Nees. Aleoides is a synonym. ; 
2 c genera H’phedrus, Praon, and Aphidius are included in the family Ichneumonidae 
by Viereck in Hymenoptera of Connecticut. 2 


HYMENOPTERA ’ | 789 


shining black, with bases of tibie yellowish. It occurs in California. EH. nevadensis 
Baker is 2 mm., black with reddish legs, occurring in Nevada. 

Praon coloradensis Ashmead. Length 1.5-2 mm., shining black with yellowish legs. 
Parasitic on Periphyllus negundinis (Thomas) and on Macrosiphum spp., in Colorado. 

Trioxys coruscanigrans Gahan. Length 2 mm., black, the posterior portion of the 
abdomen and the exserted ovipositor yellow. Parasitic on Macrosiphum artemisia 
(Fonsc.) in Colorado. 

Trioxys cupressicola Gahan. Length 1.65 mm., shining black with most of the legs 
and the base and tip of the abdomen yellowish. Parasitic on Siphonatrophia cupressi 
(Swain) in Southern California. 

Dieretus chenopodiaphidis (Ashmead) (Lipolexis). Length 2 mm., shining black, 
antennz and portions of the legs yellowish, and the abdomen brownish. Parasitic on 
Aphis rumicis Linn. in California and on Aphis spp. in Colorado. 

Dieretus fuscicornis (Ashmead) (Lipolexis). Length 2 mm., shining black, legs and 


PGE. aT 


. : Ce ad 
Fic. 660.—Mummied bodies of the corn aphis, Aphis maidis Fitch, on corn leaf, parasitized 


by Lystphlebus testaceipes (Cresson). Adults emerged through the circular holes. This 
was a case of practically 100 per cent parasitism. 


base of abdomen reddish, and remainder of abdomen brownish black. Reared from 
Anuraphis middletoni (Thos.) in Southern California by the writer. 

Dieretus rape (Curtis) (D. californicus Baker). Length 2 mm., head and thorax 
shining black, abdomen. black or reddish brown. Parasitic on Brevicoryne brassice 
(Linn.) and occurs in Europe and throughout North America, being very common in 
the Western States. — ; 

_Dieretus salicaphis (Fitch) (Triorys) (Fig. 658). Length 1.5 mm., color variable but 
usually blackish, the legs and petiole yellowish. Parasitic on Periphyllus populicola 
(Thomas) and P. salicicola (Essig) in Colorado and California. It attacks the former in 
the Eastern States. ~ 

Aphidius confusus Ashmead. Length 2 mm., shining black, most of legs and abdomen 
yellowish or brownish. Parasitic on Toxoptera aurantie Koch in Southern California. 
_ Aphidius nigrovarius Provancher. Length 2-3 mm., amber with black markings. 

Parasitic on Periphyllus salicicola (Essig) in California. 

Aphidius rose Haliday. Length 2-2.5 mm., usually yellowish or reddish brown with 
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black markings on the head and portions of the antennz, and the sheath of er te. 
black. Parasitic on Macrosiphum rose (Linn.), M. albifrons Essig, and Illinoia pisi 
(Kalt.). It occurs in Europe, various parts of the United States, and is common in 
California. 

Lysiphlebus flavidus Gahan. Length 2 mm., reddish with black markings on the head. 
Parasitic on Aphis albipes Oestlund in Colorado. 

Lysiphlebus testaceipes (Cresson) (A phidius; 1 (Figs. 659, 660) has a long list of synonyms 
which indicates its variable color and wide distribution. The females are usually 2 mm. 
long, shining black, the legs testaceous, the abdomen brown or pale dusky with the first 
and part of the second segments pale yellowish. This and other species hibernate as 
larvee and pupe in the dead bodies of the host. Parasitic on a large number of A phididw 
throughout the country and on the following western species: Anuraphis middletoni 
(Thos.), A. roseus Baker, Aphis cornifolie Fitch, A. cusute Davis, A. gossypit Glover, 
A. hedere Kalt., A. maidis Fitch, A. medicaginis Koch, A. nerti Fonse., A. enother@ 
Oest., A. pomi De Geer, A. ramone Swain, A. rumicis Linn. , Brevicoryne brassice (Linn.), 
Hysteroneura setarie (Thos. ); Macrostphum granarium (Kirby), Rhopalosiphum pseu- 
dobrassice (Davis), Myzus persice (Sulzer), Phorodon humuli (Schrank), Toxoptera 
graminum Rond., Illinota creeli (Davis), and other species. 

Monoctonus secundus Viereck. Reared from Aphis rumicis Linn. at Berkeley, Cali- 
fornia. 


ICHNEUMONID&.? Ichneumonid Flies. 

Sagaritis provancheri (Dalla Torre) (Mesoleptus dubitatus Cresson). Length 5.5 
mm., black, trochanters bright yellow, remainder of legs reddish and dusky, posterior 
margins of abdominal segments reddish brown. Common throughout the United 
States and Canada. Reared from Plutella maculipennis Curtis in Colorado by C. P. 
Gillette, and recorded in California and British Columbia. The variety webster (Viereck) 
(S. websteri Viereck) is an effective parasite of Autographa californica (Speyer) in 
California, Oregon, and Washington. The cocoons are bluntly oval, white, mottled 
brown, and 6.5 mm. long. | 


1¥. M. Webster and W. J. Phillips, Bul. 110, Bur. Ent. U.S. Dept. Agr., p. 104, 1912. 

2E. T. Cresson, “N. A. Species.” Proc. Ent. Soc. ger 3, pp. 135-186, 257- 
320, Fone 4, pp. 345-303, 1865. Trans. Am. Ent. Soe.,1, pp. 289-312, 1867; 6, pp. 129- 
212, 18 

A. Forster, ‘“Synopsis der Familien und Gattung der Ichneumonen.” Verh. nat. 
hist. Ver. Preuss Rheinl., 25, pp. 142, 162-170, 1868. 

G. C. Davis, “Rev. of Tryphonine.” Trans. Am. Ent. Soc., 24, pp. 193-480, 1897; 
also pp. 350-372, 1897. 

C. G. de Dalla Torre. Cat. Hymenoptera. Trigonalide, vol. 3, 1902 

e T. Brues, “N. A. Species of Pezomachus.” Trans. Am. Ent. Soc. , 29, pp. 119-124, 
1903 

V. Berthoumieu, ‘Zchnewmonine.” Genera Insectorum, Fasc., 18, pp. 1-87, 1904. 

G. V. Szepligeti, ‘ Pharsaliine-Porizontine.” Genera Insectorum, Fase. , 34, pp. 1-71, 
1905-1906. 

O. Schmiedeknecht. “Pimpline.” Lees ne Geb Fasc., 63, pp. 1-119, 1908. 

_“Cryptine.” Ibid., Fasc., 75, pp. 1-165, 

C. W. Hooper, “Tribe Ophionini. "3 Pid. ne Ent. Soc., 38, pp. 1-176, 1912. 

P. H. Timberlake, “Biology e Limnerium validum” (Cress.). Tech. Ser., 19, pt. 5, 
Bur. Ent. U. S. Dept. Agr. 1912 

J. H. Merrill, ‘“Pimpline Ichneumonide.” Trans. Am. Ent. Soc., 41, pp. 109-154, 1915. 

Ve lanl by. Viereck, Hym. of Conn. Bul. 22, Conn. Geol. and Nat. Hist. Survey, pp. 243- 
360, 1916. 

RB. A. Cushman, “Rev. of Cremastini of Am. North of Mexico.” Proc. U.S. Nat. 
Mus., 53, pp. 503-551, 1917. “Tribe Ephialtini.” Ibid., 58, pp. 327-362, 1921. 
“Genera Clistopyga and Schizopyga. ” Tbid., 60, No. 2399, art. 4, pp. 1-14, 1922. “Ash- 
mead Manuscript Ichneumonidae.” Ibid., 61, No. 2429, art. 8, pp. 1-30, 1922. “Tribe 
Paniscini.”” Ibid., 64, No. 2510, art. 20, pp. 1-48, 1924. 

R. A. Cushman and 8. A. Rohwer, i: Subfamily Ichneumonine.” Proc. U. S. Nat. 
Mus., 57, pp. 379-396, 1921. ‘Tribe "Acenitini.”” Ibid., 57, pp. 503-528, 1921. 

For Key to Tribes of Ichneumonine, see R. A. Cushman and 8. A. Rohwer. Proc. 
U.S. Nat. Mus., 57, pp. 388-392, 1921. 
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Campoplex epinotia Viereck. Length 7 mm., distinguished by black femora. Parasitic 
on Enarmonia arctostaphylana (Kearfott) in California. 
Eeppaples phihorimew (Cushman) (Omorgus). Length 5 mm., ovipositor 1.25 mm., 
whitish and rufous markings. Parasitic on Phthorimea operculella (Zeller) in 
Southern California. . : : 
Nemeritis canescens (Gravenhorst). Small black and reddish European species reared 
from Ephestia kuehniella Zeller at San Francisco, California, by the writer. 
Campoletidea caradrine Viereck. Length 8mm. Parasitic on Laphygma exigua (Hbn.) 
in Colorado. 
' Bathyplectes curculionis (Thomson) (Canidiella). A European species introduced 
into Utah, Idaho, Nevada, and Colorado to prey on Phytonomus posticus (Gyll.). 
' Bathyplectes exiguus (Gravenhorst). A’ European species introduced into various 


ae ee ie 2 pe be Sa ae eo a 
Fie. 661.—Hyposoter fugitivus (Say). A, cocoons within the shriveled bodies of the red- 
; humped caterpillar, Schizwra concinna (A and §), from which adults have emerged; B, 
adult; C, normal full-grown non-parasitized red-humped caterpillar, and work on prune 


leaves. 


te 


parts of the United States. It is parasitic on Hypera punctata (Fabr.) in Oregon and 


Washington and on Hypera spp., elsewhere. 
_ Hypothereutes exigue Viereck. Length 5.5 mm., black, most of legs and apical half 
of abdomen reddish. Parasitic on Laphygma exigua (Hbn.) in California. 

Hypothereutes nigrolineatus Viereck. Length 5 mm., black and reddish, the first 
abdominal segment entirely black, the second mostly black, and the remainder with a 
black dorsal stripe. Parasitic on Neleucania albilinea (Hbn.) in New Mexico. 

Angitia polynesialis (Cameron) [Angitia_hellulw (Vier.), A. plutelle Vier.]. Length 
4 mm., black, the middle coxe reddish, fore trochanters pale yellow, and third, fourth, 
and fifth abdominal segments partly reddish on the sides. Parasitic on Hellula undalis 
(Fabr.) in California; and on Plutella omissa Wlshm. in Colorado; and also on Plutella 
maculipennis Curtis in various parts of the United States. It also occurs in Hawaii. 
It is parasitized by the secondary, Spilochalcts delira (Cresson). 

Angitia millert Rohwer. Length 4.5 mm., ovipositor 1.25 mm., antenne 4.5 mm., 
black, legs ferruginous. Parasitic on immature stages of Dioryctria abietella D. & S. in 
cones of sugar pine in Oregon. 

Hyposoter fugitivus (Say) (Banchus, Limnerium, Ameloctonus) (Fig. 661). Length 
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8 mm., black, legs partially yellow, cocoons cylindrical white with two brown bands. 
Common throughout the United States and parasitic on Hyphantria textor (Harris), 
Malacosoma americana (Fabr.), M. disstria Hbn., Hemileuca maia Drury, Ephestia 
kuehniella Zeller, Vanessa cardui (Linn.), and many other Lepidoptera. It is rarely 
parasitized by the secondary, Itoplectis conquisitor (Say). The variety pacificus Cush- 
man, is the western form of this species and occurs from California into British Columbia 
and has been reared from Malacosoma pluvialis (Dyar), M. ambisimilis (Dyar), and 
Schizura concinna (A. & 8.) in California by the writer. 

Meloborus' laspeyresie (Rohwer). Length 7.5 mm., ovipositor 1.25 mm., black, 
portions of head yellow, legs whitish and rufous. Parasitic on Carpocapsa toreuta 
(Grote) in Oregon. 

Pyracmon conocola Kohwer. Length 7.5 mm., black, pubescent, legs largely red. 
Parasitic on Barbara colfaxiana (Kearf.) var. taxifoliella (Busck), and Pinipestis sp. in 
Oregon and California. 

Nepiera benevola Gahan. Length 4.5 mm., black with yellow and reddish mark- 
ings. Parasitic on Hurymus eurytheme (Bdv.) in Utah. The variety fuscifemore Gahan 
is 6 mm. and has the hind femora broadly striped blackish or fuscous. It is parasitic on 
Phthorimea operculella (Zeller) in Southern California, and is very common at Berkeley, 
- California, but the hosts in the latter locality are unknown. : 

Cremastus platynote Cushman. Length 6 mm., ovipositor 3 mm., antenne 2 mm., 
black marked with yellow, legs largely testaceous with whitish trochanters. Parasitic 
on Sparganothis flavedana Clem. in Arizona. 

Cremastus facilis (Cresson) (Porizon, P. macer Cress., Temelucha). Length 6-8 mm., 
yellow or reddish with black markings or black with yellowish and reddish markings. 
Parasitic on Hellula undalis (Fabr.) in the Eastern States and New Mexico. 

Cremastus evetrie Cushman. Length 6 mm. Parasitic on Rhyacionia frustrana 
(Comst.) var. bushnelli (Busck) in New Mexico. 

Mesochorus agilis Cresson. Length 8 mm., black, legs and band on abdomen pale 
yellow. A secondary parasite on Loxostege sticticalis (Linn.) in Colorado. i 

Mesochorus diversicolor Viereck. Length 3.5 mm., black and brownish. A secondary 
parasite on Harmologa fumiferana (Clemens) in British Columbia. ' 

Mesochorus perniciosus Viereck. Length 5 mm., black with yellow and brown mark- 
ings. Secondary through Apanteles leviceps Ashmead on Lozostege sticticalis (Linn.) 
in Colorado. 

Therion acronycte (Ashmead) (Exochilum). Length 26 mm., black, mottled yellow and 
reddish. Parasitic on Merolonche lupini (Grote) in California. 

Therion morio (Fabr.) [Hxochilum mundum (Say)]. Length 22-24 mm., black, 
antenne, hind tibise, and tarsi yellow. Parasitic on Vanessa cardui (Linn.), Papilio 
ee Linn., and other butterflies in eastern United States and ranges west into Colo- 
rado. 

Trichomma epischnie Viereck. Length 11.5 mm., ferruginous with dark markings. 
Parasitic on the pyralid moth,>Hpischnia granitella Rag., in California. Trichomma 
granitelle Vier. is parasitic on the same host and may be the male of the preceding species. 

Ophion abnormis Felt. Length 138-18 mm., amber brown with many conspicuous 
white lines and specks on the head and thorax. Occurs in the middle west and is re- 
ported in Colorado, Montana, California, and Washington. The variety magniceps 
Hooker is the western phase which has been reared from Sabulodes caberata Gn. by 
the writer at Berkeley, California. 

Ophion bifoveolatus Brullé. Length 12-22 mm., pale to dark reddish brown. Parasitic 
on the grubs of Phyllophaga spp., throughout North America and recorded in Colorado, 
Montana, and California. The variety nigrovarius (Proy.) is recognized in Colorado 
and British Columbia. 

Ophion bilineatus Say. Length 10-20 mm., varying in color from pale yellowish 
to reddish brown. One of the commonest species occurring throughout boreal North 
America and abundant in Texas, New Mexico, Colorado, Wyoming, Montana, Cali- 
fornia, Nevada, Oregon, Washington, British Columbia, and Alaska, and no doubt 
also in Utah and Idaho. It is parasitic on the larve and pups of a large number of 
Lepidoptera including Epargyreus tityrus (Fabr.), Telea_polyphemus (Cramer), Samia 
cecropia (Linn.), S. euyralus (Bdy.), Halisidota carye (Harris), H. maculata (Harris), 
Diacrisia. virginica (Fabr.), Feltia gladiaria Morr., Conistra inulta (Grote), Prodenia 


1H, L, Viereck places this as a subgenus of Campoplez. 
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eridania Cram., Laphygma frugiperda (A. & S.), L. exigua (Hbn.), Symmerista albifrons 
(A. & S.), Sabulodes caberata Gn., and other arctiid and noctuid moths. 
Eremotylus arctie Ashmead. Length 12-28 mm., antenne 10-25 mm., reddish amber, 
often with fuscous areas. Occurs throughout North America and is common in Cali- 
fornia and other Western States. Parasitic on Estigmene acrea (Drury), Halisidota 
maculata (Harris), and Automeris io (Fabr.) in California and on various Lepidoptera 
elsewhere. 
Eremotylus macrurus (Linn.) (Figs. 636, 663). Length 22-38 mm., antenne 18-33 
' mm., wholly amber or ferruginous in color. Occurs throughout Central and North Amer- 


Fie. 662.—A plomerus tibialis (Provancher). Adult female. This parasite occurs in Washing- 
ton and British Columbia. 


ica. The large cocoons almost entirely fill the cocoons of Telea polyphemus (Cramer), 
which is the common host in California. Adults emerge in June and July. Also para- 
sitic on Samia euryalus (Bdv.), S. cecropia (Linn.), S. columbia Smith, Philosamia cynthia 
(Drury), Callosamia promethea (Drury), Automeris io (Fabr.), Hyphantria cunea (Drury), 
Isia isabella (A. & S.), Apatelodes torrefacta (A. & S.), Artace punctistriga Walker, and 
other Lepidoptera. 
Enicospilus purgatus (Say). Length 14-24 mm., entirely pale yellowish brown or 
ulvous. A common and important parasite occurring throughout South, Central, and 
- North America, and is abundant in all the Western States and Alaska. Parasitic on 
 Telea polyphemus (Cramer), Scotogramma trifolii (Rott.), Ceramica picta (Harris), 
_ Lycophotia margaritosa (Haw.), Cirphis untpuncta (Haw.), Alabama argillacea (Hbn.), 
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Schizura concinna (A. & S.), S. unicornis (A. & §.), Scoliopteryx libatrix (Linn.), Drepana 
bilineata Pack., Sabulodes caberata Gn. 

Mesoleius balteatus Cushman. Length 7 mm., antenne 6 mm., black with legs and 
abdomen partly reddish. Parasitic on Ametastegia glabrata Fallén in Washington. 

Mesoleius gymnonychi Rohwer. Length 4 mm., black with yellow markings. Par-— 
asitic on Diphadnus californicus (Marlatt) in Washington. 

Holmgrenia ewure (Ashm.) (Bassus). Length 5 mm., black with white and yellow 
markings. Parasitic on Pontania resinicola Marlatt in Eldorado County, California. 

Syrphoctonus agilis (Cresson) (Bassus). Length 5 mm., black with antennz and legs 
reddish brown. Common throughout boreal North America and ranging west into 
British Columbia. Parasitic on larvee and pups of Syrphide. 

Syrphoctonus ce is oy, Guns, Length 5 mm., black with legs and middle 
; of abdomen reddish. Parasitic on Lasiophthicus 
pyrastri (Linn.) and other syrphid flies in Cali- 
fornia, Nevada, Oregon, Washington, and Brit- 
ish Columbia. 

Syrphoctonus maculifrons (Cresson). Length 
5-7.5 mm., black, legs reddish, and body with 
white or yellow markings and rings. Parasitic 
on Chilosia alaskensis Hunter, C. hoodiana 
(Bigot), Lastophthicus pyrastrt (Linn.), and 
other syrphid flies in Colorado, Montana 
Nevada, California, and other Western and 
Middle States. 

Diplazon letatorius (Fabr.) (Bassus, Anoma- 
lon). Length 5-8 mm., black, antennz, legs, 
and abdomen reddish. ‘The adults oviposit in 
the eggs of the hosts. The eggs hatch together 
and the larvee of the parasite do not fully ma- | 
ture. until the pupal stage of the host is 
reached. A cosmopolitan species occurring 
throughout North America and common in 
Arizona, California, and other Western States. 
Parasitic on Eupeodes volucris O. 8., Syrphus 
americanus Wied., S. opinator O. S., ”'S. torvus 
O.S., Allograpta obliqua (Say), A. fracta O. isin 
and other Syrphide. 

Exochus evetrie Rohwer. Length 6 mm., 
2 black, legs largely reddish brown. Parasitic 
aa 663. I eee ery i aa we (ink), on Barbara colfariana (Kearfott) vars. tazi- 

PE se re the poems Gee foliella (Busck) and siskiyouana (Kearfott) 

Pilon ‘colsoh rately ): B in Oregon. The eastern Hxochus propinquus 

elea polyphemus (Cramer); B, cocoon Cresson is quite common in California but 
of the polyphemus moth with side re- Host reso are unknowi eres 

moved to show cocoon of parasite Lissonota evetrie Rohwer. Length 6.5 

within; C, adult parasite. mm., black with white markings on head 
a thorax, legs dusky and reddish. Parasitic on Barbara colfaxiana (Kearfott) in 

regon. 

Conoblasta fumiferana (Viereck). Length 7.5 mm., black with legs mostly blackish, 
remainder reddish. Parasitic on Harmologa fumiferana (Clemens) in British Columbia. 

Glypta evetrie Cushman. Length 8 mm., ovipositor 6-7 mm., black with reddish 
legs. Parasitic on Barbara colfaxiana (Kearfott) var. tavifoliella (Busck) in Oregon: 

Xorides cincticornis (Cresson) (Xylonomus, X. modestus Rohwer). Length 20 mm., 
ovipositor longer than the body, black with tarsi brownish. Parasitic on immature 
stages of Leptura spp., in Colorado, Oregon, and Washington. 

Xorides californicus (Cresson) (Xylonomus). Length 20 mm., ferruginous to dusky 
or black. Parasitic on Buprestis leviventris (Lec.) in California. 

Xorides insularis (Cresson) (Pemenia, Xylonomus). Length 18-20 mm., black and 
reddish brown. Parasitic on M elanophila fulvoguttata (Harris) var. drummondi (Kirby), 
Tetropium cinnamopterum Kirby, T. velutinum Lec., Hemicallidium amethystinum (Lec.), 


en iey tummies . 0 pe ra) 


Ss Sc Pal 


1H. O. G. Kelly, Jour. Econ. Ent., 7, pp. 294-297, 1914. 
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_ Semanotus lignea (Fabr.), and Atimia dorsalis Lec. in California, Oregon, Washington, 
~ and British Columbia. 

Xorides neoclyti (Rohwer) (Merophora). Length 12-14.5 mm., black with reddish 

abdomen. Parasitic on Neoclytus caprea (Say) in Arizona. 
_ Xorides catomus (Davis) (Xylonomus). Length 22 mm., ovipositor 23 mm., black 
‘to reddish. Parasitic on Alaus oculatus (Linn.) and Chalcophora angulicollis (Lec.) 
in Colorado, Montana, Idaho, Oregon, and California. 
Deuteroxorides borealis (Cresson) (Xorides, X. occidentalis Cress.). Length 12 mm., 
_ ovipositor as long as abdomen, black with whitish markings. Occurs throughout 
_ boreal North America and in Colorado, Montana, Washington, California, and British 
- Columbia in the west. Parasitic on Atimia dorsalis Lec., Semanotus lignea (Fabr.), 
and Tetropium velutinum Lec. 

Pemenia americana (Cresson) (Huxorides). Length 8-12 mm., black with white 
and yellowish markings. Easily recognized by short ovipositor. Occurs in many parts 
~ of the United States and reported in Colorado, California, and Oregon in the. west. 

' Parasitic on Paratimia conicola Fisher, and probably erroneously recorded on Carpo- 
capsa toreuta (Grote). : 


ia ae SS ae SN Sea Se iad aR eee 


Fie. 664.—Adult female and male of Megarhyssa nortoni (Cresson). 


Pemenia vancowverensis (Provancher) (EHuxorides, E'phialtes). Length 16 mm., 
entirely black, the face with four white dots. Abundant in British Columbia, Cali- 
fornia, Nevada, Colorado, and probably intervening territory. Parasitic on Leptura 
spp., and wrongly recorded on bombycid moth. 

Odontomerus canadensis Provancher. Length 8-15 mm., ovipositor from 14-!/; 
longer than abdomen, black and reddish. Widely distributed throughout the United 
States and Canada and recorded in Idaho, Oregon, and British Columbia in the west. 
Parasitic on Dicerca divaricata (Say), Dicerca spp., Leptura spp., and Serropalpus spp. 

_  Polysphincta kebelei Howard. Length 8 mm., black with paler markings and the 
mesothorax largely reddish, cocoon loose net-like, pinkish brown, 7 x 3 mm. Parasitic 
on spider, Hpeira sp., in California and Kansas. 

Polysphincta texana Cresson (P. vicina Prov., P. bicarinata Davis). Length 12 mm., 
ovipositor very short, black with reddish and white markings. Parasitic on spiders 
in various parts of the United States and known in Colorado, New Mexico, California, 
and British Columbia in the west. 

Colpomeria kincaidi (Ashmead) (Zaglyptus). Length 7 mm., polished black with 
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white markings, legs black and reddish yellow. Parasitic on spider, Tetragnathus sp. 
in Washington and also reported in New Hampshire. 

'Megarhyssa nortoni (Cresson) (Rhyssa) (Fig. 664). Length 25-38 mm., ovipositor 
50-76 mm., black marked with red and spotted yellow, and legs mostly yellow. A’! 
large conspicuous parasite occurring throughout boreal North America and recorded in 
the high mountains of California, Colorado, Utah, Nevada, Oregon, Washington, 
British Columbia, and Alaska in the west. Parasitic on Xeris morrisoni (Cresson), 
Sirex spp., and other Siricide@ in living or dead coniferous trees, logs, and stumps. ‘The 
eggs are laid in the burrows of the host. The eastern Megarhyssa lunator (Fabr.), which 
is parasitic on the immature stages of T’remex columba (Linn.), ranges west into Colorado. 

Members of the genus Rhyssa are also large, varying from 18-30 mm. in length, 
and parasitic on Siricide. The four American species all occur in the west and are 
separated by Rohwer’s table ! as follows: 


Table to the Species 
1. General color ferruginous; stigma yellow; wings pale brownish with a darker 


cloudcalone radius) jo) usteyewin as aiaiucane wemene es aie Ra nena . . hofert Rohwer 
General color black; stigma black; wings uniformly hyaline or subhyaline...... 2 

2. Posterior orbits black, immaculate, antenne black........... alaskensis Ashmead 
Posterior orbits marked with yellow....5........-. +02. - <4) eeneenee ieee 3 

83> Antenne blacks: cc eee ete ae See persuasoria (Linnzeus) 

Antennzewith: a palesannullus).:) 2 .\.,2015 02 secne am tess «ee lineolata (Kirby) 


Rhyssa alaskensis Ashmead (R. skinneri Vier.) is recorded in the high mountains of 
New Mexico, California, Nevada, Idaho, Washington, Alaska, and probably occurs in 
the other States as well. Rhyssa hoferi Rohwer is recorded only from Colorado. 

Rhyssa lineolata (Kirby) (Cryptocentrum lineolatwm Kirby, Rhyssa albomaculata 
Cress., E’'pirhyssa creviert Prov., Megarhyssa nitida Merrill) ranges throughout borlea 
es America and is recorded in Colorado, Washington, and British Columbia in 
the west. 

Rhyssa persuasoria (Linn.) (Ichneumon) occurs throughout boreal North America 
and is known in Colorado, Utah, and California in the west. 

Calliephialtes messor (Gravenhorst) (Hphialtes) 2 \(Fig. 665). Length 10-12 mm.; 
ovipositor as long as the body; black with reddish or yellowish legs and yellow body 
markings; eggs white, long, and slender, pointed at one end, 1.5 mm. long; larvee white, 
yellowish, or pinkish and 8 mm. long. This insect is commonly known as the codling 
moth parasite. It was introduced into California from Spain by the State Commissioner 
of Horticulture in 1904,3 to prey on the codling moth, Carpocapsa pomonella (Linn.). 
It works perfectly in confinement, the eggs being laid in the cocoons. The larvee feed 
externally upon the caterpillars. In the orchards, however, the parasite soon dies off 
and is of no value whatever. Pupation occurs in a thin yellowish brown cocoon within 
the cocoon of the host. : 

Calliephialtes thurberie Cushman. Length 9 mm., ovipositor 8 mm., black with 
reddish markings. Parasitic on the larve of Anthonomus grandis Boh. var: thurberie 
Pierce in Arizona. 

Scambus ephialtoides (Cushman). Length 9 mm., ovipositor 9 mm., color black and 
rufous. Parasitic on Barbara colfaxiana (Kearfott) var. siskiyowana (Kearfott) in 
Montana, Oregon, and California. 

Epiurus ewure (Ashmead) (Pimpla). Length 6 mm., black with reddish legs. Reared 
by writer from galls of Pontania californica Marlatt at Berkeley, California. 

Epiurus innominatus (Viereck). Length 7.5 mm., black and reddish brown. Para- 
sitic on Harmologa fumiferana (Clem.) in British Columbia. 


1§. A. Rohwer, Proc. U. S. Nat. Mus., 57, p. 419, 1921. 

2 This species has also been referred to two other species, which according to R. A. 
Cushman are Calliephialtes comstocki (Cress.) and C. pusio (Walsh). Jour. Agr. Re- 
search, 1, pp. 211-237, 1913. 

‘ ‘ ee Cooper, Second Bien. Rept. Comm. Hort. Calif. 1905-1906, pp. 231-235, 
907. 


H. 8. Smith and E. J. Vosler, Mthly. Bul., Cal. State Com. Hort. 3, pp. 195-211, 1914. 
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Epiurus indaygator (Walsh) (Pimpla indagatrix Walsh).1 Length 4 mm., shining 
black, legs whitish, yellow, and black, abdomen sometimes brown or dusky at base. 
Parasitic on Archips argyrospila Walker in Colorado and New Mexico. This parasite 
ranges throughout boreal North America from 
the Atlantic westward into British Columbia. 

Epiurus pterophore (Ashmead) (Limneria). 
Reared from Ametastegia glabrata (Fallén) in 
Washington by E. J. Newcomer. 

Tromatobia rufopectus (Cresson) (Pimpla). 
Length 8-10 mm., shining black with reddish legs. 
Common throughout the United States. Larve 
feed on the eggs of spiders belonging to the family 
Epeiride. Reared in large numbers from webbed 
egg sacs of spiders in Alameda County, California, 
by the writer and also reported from the eggs of 
the silver spider, Argiope argentata (Fabr.) in 
Southern California. 

Iseropus celebs (Walsh)2 [Pimpla, Iseropus 
orgyie (Ashm.)]. Length 7-10 mm., black with 
reddish legs banded black on the tibisz and tarsi 
as in Ephialies equalis (Provancher). A very 
common and important parasite throughout boreal 
North America and abundant in California, Idaho, 
other Western States, and British Columbia. 
Parasitic on Malacosoma americana (Fabr.), M. 
disstria Hbn., M. constricta (Stretch), M. califor- 
nica (Pack.), Hemerocampa vetusta (Bdv.), H. leu- 
costigma (A. & S.), H. gulosa Hy. Edw., Harmologa 
fumiferana (Clemens), in the west, and many 
other Lepidoptera in the east. It is parasitized 
by Dibrachys boucheanus (Ratz.), Hemiteles thy- 
ridopterigis Riley, and Pleurotropis albitarsts Ashm. 
The last three may also act as tertiary parasites. 
The variety bruneifrons (Viereck) (Pimpla brunet- 
frons Vier.) is very close to the preceding species yg, 665.—Larve of the codling moth 
and is parasitic on Hemerocampa oslari (Barnes) parasite, Calliephialtes messor 
in California. : (Grav.), feeding upon the larve 

_Ephialtes equalis (Provancher) [Scambus mar- of the codling moth within the 
ginatus (Prov.)}. Length 14-16 mm., black with cocoons of the latter. Portions of 
pale whitish markings and complete black bands the cocoon were removed to expose 
on the tibie and tarsi which are otherwise pale the host and parasite. (After 
reddish. It is a widely distributed parasite on Smith and Vosler.) 

Carpocapsa pomonella (Linn.), Datana ministra 
(Drury), Hemerocampa leucostigma (A. & S.), and other Lepidoptera. It is recorded in 
Colorado and California in the west. 

Ephialtes ellopie (Harrington) (Pimpla). Length 9.5-13 mm., ovipositor half as 
long as the abdomen, reddish or partly black. Parasitic on Ellopia somniaria Hulst 
in British Columbia. The parasite also ranges south into Central California. 

Ephialtes pedalis (Cresson) (Pimpla, Scambus). Length 7.5-16 mm., shining black. 
Occurs throughout boreal North America and recorded in Colorado, New Mexico, 
California, Washington, and British Columbia in the west. Parasitic on Cirphis uni- 
puncta (Haw.), Notolophus antiqua, (Linn.), Malacosoma disstria Hbn., Harmologa fu- 
miferana (Clem.), Archips argyrospila Walker, and other Lepidoptera. 

Ephialtes sanguinipes * (Cresson) (Pimpla, P. erythropus Vier.). Length 5-14 mm., 
black with bright red legs. A western species which is parasitic on Diacrisia virginica 
(Fabr.) and Lycophotia margaritosa (Haw.) in Colorado; on Hemileuca maia Drury, 
H. olivie Ckll., and Malacosoma fragilis (Stretch) in New Mexico; and on Sabulodes 


1 According to R. A. Cushman this is not a synonym of the European Scambus de- 
tritus (Holmg.). 

2R. A. Cushman, Proc. Ent. Soc. Wash., 20, pp. 10-12, 1918. 

3 Commonly wrongly spelled sanguinetpes. 
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forficaria Gn. var. catenulata (Grote) and Hemerocampa oslari (Barnes), in California. 
J. F. Lamiman has reared many adults from the pups of Carpocapsa pomonella (Linn.) 
in California. It is in turn parasitized by the secondary, Dibrachys boucheanus (Ratz.), 
in California. 

Itoplectis atrocoxalis (Cresson) (Pimpla, Exochus).1 Length 5-14 mm., black legs, 
excepting the cox, reddish. Reported in New Mexico, Colorado, Utah, Nevada, 
California and British Columbia. Parasitic on Malacosoma fragilis (Stretch) and 
Autographa californica (Speyer). 

Itoplectis behrensit (Cresson) (Pimpla, Pimplidea) (Figs. 654, 666). Length 7.5-10.5 
mm., black, the legs except the coxe and the sides of the abdomen reddish and the 


SiS ee 


Fia. 666.—The California oak moth parasite, Itoplectis behrensi (Cresson). 


tergites narrowly yellow on the posterior margins. A very common and effective para- 
site of Phryganidia californica Pack. in California. It is checked by the secondary 
Ainoplex phryganidie (Ashm.). ; 

Itoplectis conquisitor (Say) (Cryptus, Pimpla, Scambus). Length 5.5-15 mm., variable 
in color, black with reddish legs and banded tarsi, and the abdominal segments with 
pale posterior marginal borders. Both a primary and secondary parasite. The adults 


one A. Cushman, “The Tribe Hphialtini.” Proc. U.S. Nat. Mus., 58, pp. 827-362, 
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oviposit in the larvee and newly formed pup and frequently feed on the juices exuding 
from the egg punctures. Primary on Hemileuca oliviw Ckll., Autographa brassice (Riley), 
Alabama. argillacea Hbn., Hemerocampa leucostigma (A. & S.), Malacosoma californica 
(Pack.), M. disstria Hbn., Archips argyrospila Walker, A. cerasivorana (Fitch), Har- 
mologa fumiferana (Clemens), and also many other Lepidoptera in the Eastern States. 
Secondary on Hyposoter fugitivus (Say), Rogas (Alieodes) intermedius (Cress.), Agro- 
thereutes extrematis Cress., etc. 

Itoplectis evetriew (Viereck) (J. plesia Rohwer). Length 6-10 mm., black with legs 
blackish and reddish. Parasitic on Pinipestis cambiicola Dyar and P. zimmermani 
(Grote) in Montana; on Barbara sp. in California; and on B. colfaxiana (Kearfott) 
and the var. siskiyouana (Kearfott) in Oregon. 

Ttoplectis obesus (Cushman). Length 8 mm., ovipositor 1.5 mm., stout, black and 
reddish. Reared from Archips argyrospila Walker and Spilonota ocellana (D. & 8.) 
in Washington and from Harmologa fumiferana (Clemens) in British Columbia. It 
also occurs in California. 

Ttoplectis esuchus Cushman.1 Length 7.5 mm., ovipositor 1.4 mm., similar to pre- 
ceding species in color. Parasitic on Carpocapsa pomonella (Linn.) and on Euceratia 
castella W\shm. in the San Francisco Bay region, California. It also occurs in British 
Columbia. 

Theronia atalante (Poda) var. fulvescens (Cresson) (Pimpla fulvescens Cresson). 


. Length 7-15 mm., amber yellow. Probably a secondary parasite through Jseropus 


celebs (Walsh), Itoplectis conquisitor (Say), and Ephialtes pedalis (Cresson), on Hemero- 
campa spp., Malacosoma spp., Harmologa fumiferana (Clem.), and other Lepidoptera 
throughout various parts of the country. The writer has made many rearings in Cali- 
fornia. It is also recorded in New Mexico, Arizona, Colorado, Oregon, Washington, 
and British Columbia in the west. 

Apechthis pacificus Cushman. Length 12 mm., ovipositor 2 mm., black, hind and 
middle tibia black with white rings, front coxe tricolored. Parasitic on Notolophus 
antiqua (Linn.) in Oregon. 

'Apechthis ontario (Cresson) (Pimpla). Length 7-12 mm. Parasitic on Harmologa 
fumiferana (Clemens) in the east and on Tortricidw in California, Washington, Idaho, 
and British Columbia. 

Ttamoplex tejonensis (Cresson) (Cryptus). Length 10-18 mm., black, the legs and 
abdomen entirely reddish. Parasitic on the larve and pupsx of Ageria opalescens Hy. 
Edw., in Oregon.? It also occurs in California. 

Cenocrypius newcomert Cushman. Length 9-10 mm., antenne 7-8 mm., ovipositor 
2 mm., black, first four or five abdominal segments and legs reddish. Parasitic on 
Ametastegia glabrata (Fallén) in Washington. 

Cryptohelcostizus alamedensis (Ashm.) (C. rufigaster Cushman). Length 11 mm., 
ovipositor 3 mm., black, the abdomen and legs mostly reddish. Parasitic on Chryso- 
bothris malt Horn and Agrilus angelicus Horn in California, 

Cheretymma minuta Cushman. Length 4.5-6 mm., antenne 3-4 mm., ovipositor 
2mm.., black, legs testaceous. Parasitic on Ametastegia glabrata (Fallén) in Washington. 

Pezoporus osculatus (Provancher) (Cryptus, Microcryptus). Length 6.5-8.5 mm., 
ovipositor more than half as long as the abdomen. Parasitic on Ametastegia glabrata 
(Fallén) in Washington. 

Phygadeuon epochre Viereck. Length 3 mm., black, portions of the legs and the 
base of the abdomen brown. Parasitic on H’pochra canadensis (Loew) in Montana. 

Panargyrops tibialis (Cushman) (Bathythriz). Length 7 mm., ovipositor 3 mm., 
black with white and reddish markings. Probably a secondary parasite, having been 
reared from Ametastegia glabrata (Fallén) in Washington. , 

ZAinoplez phryganidie (Ashmead) (Phygadeuon). Length 5 mm., head and thorax 
black, abdomen and legs rufous. Secondary parasite on Itoplectis behrensi (Cresson), 
on Phryganidia californica Pack. in California. 

Ainoplex plesiotypus Cushman. Length 5.5 mm., black with white and reddish 


1 This species was described as Ephialtes pacificus Cushman, but as that name was pre- 
occupied by Ephialtes pacificus Harrington, it was recently changed to the above. £. 
pacificus Harrington is 20-25 mm. long; black and rufous in color; and occurs in British 
Columbia. 

2F. H. Lathrop and A. B. Black, Third Crop Pest and Hort, Rept. 1915-1920, Ore 


Agr. Exp. Sta., p. 63, 1921. 
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markings. Reared from chrysalis of Carpocapsa pomonella (Linn.) in Southern Cali- 
fornia. It is in turn parasitized by Dibrachys boucheanus (Ratz.). 

Ainoplex nigrosoma Cushman. Length 7.5 mm., ovipositor 3.5 mm., black with 
reddish legs. Reared from Ametastegia glabrata (Fallén) in Washington by E. J. New- 
comer along with all the other parasites listed from this host. 

Ainoplegimorpha micator (Gravenhorst) (A. phytonomi Vier.). Length 4.5 mm., 
shining black, legs yellow and reddish, base and venter of the abdomen reddish. Reared 
from Phytonomus posticus (Gyll.) in Utah. 

Chrysopoctonus patruelis Cushman. Length 4 mm., antenne 3 mm., ovipositor 
0.8 mm., black, the entire prothorax, part of mesothorax, base and margins of the ter- 
gites of the abdomen, and the legs reddish. Parasitic on Chrysopa californica Coq. 
in Southern California. 

Hemiteles areator (Panzer) subspecies tenellus (Say) (H. utilis Norton) (Fig. 667). 
Length 8 mm., brown or blackish with two conspicuous dusky bands across each front 
wing, cocoon regularly oval-cylindrical, felty white with brown or dusky markings. 


Fra. 667.—Cocoon and adult of Hemiteles areator (Panzer) subsp. tenellus (Say). 


Asecondary parasite on many of the important primary parasites of Lepidoptera through- 
out the entire country. It has been frequently reared from Schizura concinna (A. & S.), 
through Hyposoter fugitiwus (Say) pacificus Cushm., and also from Sabulodes caberata 
Guenée, through Ophion spp., by the writer, in California. 

Amblyteles astutus (Holmgren) (Ichnewmon). Length 8 mm., reddish with dusky, 
arene Reared from pupse of Ochlodes sylvanoides (Bdv.) in Southern California by 
the writer. 

Amblyteles subfuscus Cresson. Length 12 mm., reddish brown with or without black 
bands on basal abdominal segments. Reared from Chorizagrotis auxiliaris (Grote) and 
Euxoa excellens (Grote), and occurs in Colorado, Nevada, California, and British 
Columbia. \ 

Ichneumon occidentalis (Cresson) (Hphialtes). Length 20-28 mm., very slender, 
black species with ovipositor longer than the body. The species of Ichneumon are 
parasitic on the larve of the wood-boring Coleoptera (R. A. Cushman). 


CYNIPOIDEA!' (Superfamily) 
Small gall-making, parasitic and guest or inquilinous insects 
KEY TO FAMILIES ” 
1. Dorsal abdominal segments not extending down along the sides so as to meet 


Deneeey ventral segments, therefore all or nearly all of the ventral segments 
VISIDIE cucneis Gots le Goots avs. & 0's Copa se IORI hd «iss sete amin cic sO 


1W. H. Ashmead, “Classification of Cynipoidea.”’ Psyche, 10, pp. 7, 59, 140, 1903. 
2 From Hym. of Conn. Bul. 22, Conn. Geol. and Nat. Hist. Surv., pp. 361-362, 1916. 
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Dorsal abdominal segments extending down along the sides and meeting beneath, 
thereby completely enclosing or concealing the ventral segments or all of the 
ventral segments except a part of the apical one or the hypopygium.......... 

Figitide p. 812 


2. Basal joint of hind tarsi usually shorter and never much longer than joints two 

to five united; abdomen not at all or very little longer than head and thorax 

COMEDIC eM PTI NAY clos is cuca estes 2 ove gna aie Aeigs Sauces as oe ne Cynipidze 

Basal joint of hind tarsi at least twice as long as second, third, fourth, and fifth 

joints united; second, third, and fourth joints of tarsi longer than fifth, second 

with a long spinous process extending outwardly; abdomen very distinctly 

compressed from side to side, spatulate, and distinctly longer than head and 

_ thorax united; first to fourth or even including fifth segment nearly equal 
Riper et OGAC MNO UNEL eer ors cress t's & slepelaiaccieipieon ee eisictsiew els as Ibaliide p. 812 


CYNIPIDZ.' Gallflies. 
Members of this family are small winged, sober colored, mostly black, 
reddish brown, or yellowish, wasp-like or ant-like insects. The adults 


Fig. 668.—The California gallfly, Andricus californicus (Bassett). A, small immature gall; 
B, mature gall showing larval cells and exit hole of adult; C, adult female. 


_are bisexual or agamic and many have alternate fall agamic generations. 
_ They appear in the fall or the spring and the eggs are deposited in the dor- 


1C. R. Osten Sacken, “Contrib. to Nat. Hist. of Cynipide of U.S.” Trans. Am. Ent. 
Soc., 3, p. 54. 1870. 
. F. Bassett, “N. A. Cynipide.” Can. Ent., 13, p. 51, 1881. Trans. Am. Ent. Soe. 
17, p. 59, 1890; 26, p. 310, 1900. 
W. H. Ashmead, “Cat. N. A..Cynipide.” Trans. Am. Ent. Soc., 12, p. 291, 1885. 
“Synopsis of N. A. Subfamilies of Cynipide.”’ Trans. Am. Ent. Soc., 13, p. 59, 1886. 
C. P. Gillette, “Colorado Cynipide.” Ent. News, 3, p. 246, 1892. “New Cynipide.” 
_ Can. Ent., 25, p. 110, 1893; 26, p. 234, 1894. “Mon. Genus Synergus.” Trans. Am. Ent. 
msoc,, 23, p. 85, 1896. 
| CF. Baker, “New Am. Parisitic Cynipide.” Can. Ent., 28, p. 131, 1896. 
| foie, von Dalla Torre and J. J. Kieffer, “Cynipide.” Genera Insectorum, Fasc. 9, 
| 
Wm. Beutenmiiller, ““New Species of Cynipide.” Ent. News, 22, 67, 1911; 29, 
| p. 251, 1918. “N. A. Acorn Galls.” Bul. Brooklyn Ent. Soc., 8, p. 101, 1913. “New 
Cynipide. ” Can. Ent., 43, p. 211, 1911; 45, p. 280, 1913; 49, ’D. 345, 1917; 50, p. 305, 
1918. 
D. T. Fullaway, “Mon. of the Gall-making Cynipide of California,” Ann. Ent. Soc. 
_ Am.,, 4, p. 331, 1911. ; 
“Lewis H. Weld, “A New Oak Gall from Arizona.” Can. Ent,, 51, p. 254, 1919. Ameri- 
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mant or developing buds, leaves, stems, or roots of the host plants which 
are chiefly oak trees. The developing small, legless larvee cause deforma- 
tions known as galls which are in reality food and living chambers where | 


aa 669.—The woolly galls of the ant-like gallfly, Andricus lasius (Ashm.), on canyon 
live oak. 


the larval and pupal development occur. Each gall is inhabited by a single 
individual (monothalamous), by two (bithalamous), or by many (poly- 
thalamous). Characteristic galls are produced by the different species and 


can Gallflies of the Family Cynipidw Producing Subterranean Galls on Oak.’’ Proc. 

U. S. Nat. Mus., 59, p. 187, 1921. ‘Notes on Certain Genera of Parasitic Cynipide 

Gren e by Ashmead, with Descriptions of Genotypes.” Ibid., p. 433. ‘‘Notes on 

Cynipid Wasps, with Descriptions of New N. A. Species.”’ bid. 6h p. 1, 1922. ‘‘ Notes 

on Am. Gallflies of the Family Cynipidw Producing Galls on Acorns, with Descriptions 
of New Species.” Jbid., 61, p. 19, 1922. 

y, “New Species and Synonymy of Am. Cynipidw.”” Bul. Am. Mus. Nat. 

Hist., 42, p. 298, 1920. “Life Histories of Am. Cynipide.” Ibid., p. 319. “Phylogeny 
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even the varieties may cause certain fixed forms which greatly aid in classi- 
fication. The galls remain fixed on the stems and roots or are deciduous 
and fall to the ground during the late summer and autumn. The winter 
is spent as larve or adults in the galls on the tree or in the galls which fall 
to the ground. Inquilines or guest wasps often occur in the same galls 
and are believed to assist or interfere in the formation of these objects. 
"These insects belong to the same family and are all truly bisexual. Para- 
sites and many other insects also invade the galls. 

There are over two hundred species of gallflies in the western United 
States, of which only a few of the most abundant and widely distributed 
ones are included in this work. 

- The California gallfly, Andricus californicus (Bassett) (Figs. 604, 668), 
produces the largest and best known gall in the west. The adults are 


Fic. 670.—Galls of the i oak gallfly, Andricus pomiformis (Bassett), on coast live oak. 
A, galls on twig; B, cross section to show larval cells. 


Seaswmnich or reddish brown and 3-5 mm. long. They emerge from October 
in the north to February in the far south. The galls begin to form on the 
twigs in the spring and are globose or reniform, at first green often with a 
red side, and are frequently called oak apples. They later become tan, 
whitish, or very dark with age. The average size approximates 40-100 
mm. From a few to many larve inhabit the galls. The hosts are valley, 
blue, scrub and leather oaks. The range is from Lower California along the 
Pacific Coast into Washington. Kinsey recognizes four varieties, cali- 
fornicus (Bassett), spongiolus (Gillette), fructiformis Kinsey, and inter- 

‘medius Kinsey. The large galls are also inhabited by many other insects. 


_ The ant-like gallfly, Andricus lasius (Ashmead) (Callirhytis) (Fig. 669), is 2-2.5 mm. 
long and pale and dark rufous. The galls are subglobular or globular, woody, thickly 


of Cynipid Genera and Biological Characteristics.” Ibid. ., p. 857. “New Pacific Coast 
Cynipide. ” Ibid., 46, p. 279, 1922. “Studies of Some New and Described te 
Ind. Univ. Studies, 9, No. 53, 1922. “Varieties of a Rose Gall Wasp.” Jbid., p. 142 
aes “ D. meu. “The Gall Wasp Genus Neuroterus.” Ind. Univ. Studies, "10, No. 
1923 


aun hee and D. Egbert, ‘California Gall-making Cynipide, he Descriptions 
‘of New Species.” Stanford Univ. Pub. Univ. Ser., Biol. Sct., 3, No. 1, 1 
_ The writer is indebted to Dr. A. C. Kinsey for many suggestions ee corrections in 
ee manuscript dealing with this family. 
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covered with whitish, yellowish, reddish, or dusky woolly filaments, are 5-7 mm. i 
diameter, and attached to the midrib or petiole of the leaves of canyon, live, or mau 
oak. They are inhabited by several or many larve from which the parasite, Synto 
maspis californica Ashmead, has been reared. The species occurs throughout Cali 
fornia. The varieties lasius (Ashm.), sub 
lasius Kinsey, and areolaris Kinsey, occu 
in various parts of the State, all of whicl 
produce similar galls. 

The live oak gallfly, Andricus pomiform2 
(Bassett) (Callirhytis) (Fig. 670), is 3— 
mm. long, has the head and thorax wholl: 
black and coarsely sculptured, and the ab 
domen rufous to black and shining. I 
produces large globular or subglobular 
solid, smooth, or roughened galls muc! 
like those of A. californicus (Bassett) 
The hard larval cells are near the base 
The galls are attached to the twigs of th 
coast live oak and interior live oak i 
California. The varieties pomiformis (Bas 
sett), maculipennis (Kieffer), distinctu 
Kinsey, provincialis Kinsey, and descan 
sonis Kinsey, allform smooth or some 
what ridged galls, excepting distinctu 
Kinsey, which makes roughened or fila 
mentose galls. The inquilines, Synergu 
splendidus Fullaway, S. ochreus Fullaway 
S. flavus Kieffer, S. varicolor Fullaway 
and Ceroptres pomiformis Ashmead, hav 
been reared from these galls. A. brur 
neus Fullaway forms thin-walled, browz 
ish, monothalamous galls 3 mm. in diar 
eter on the undersides of the leaves 
blue oak throughout central California. A 
castanopsidis Beutenmiiller forms smoot 
green and reddish or brown, globular, thir 
walled, monothalamous galls 11-25 mn 
in diameter on the staminate blossoms 
the western and bush chinquapins in man 
parts of California. The guest, Periclistz 
castanopsidis Beutenmiiller, has been take 
‘in the galls on western chinquapin ¢ 
Truckee, California. A. confertus Mc 
Cracken and Egbert is dark brown, 2. 
mm. long, and produces rounded, pinkis! 
closely. massed, monothalamous galls o 


< 


Fie. 671.—Galls of Andricus bicornis (McC. 
and Egbert), on underside of leaf of coast 
live oak. The epidermis was eaten away 
by the caterpillars of the oak ribbed case 


the midribs and veins on the undersides ¢ 
the leaves of the valley oak throughov 
central California. The inquiline, Synergz 
confertus McCracken and Hgbert als 


inhabits the same galls. The guest, Per 
clistus confertus McC. & Egb., also o 
curs in the same galls. Andricus bicornis (McCracken and Egbert) (Callirhytis 
(Fig. 671) is yellowish-brown and dusky and 1.5 mm. long. It produces very chara 
teristic oval or subglobular, thin-walled, monothalamous galls 2-4 mm. long whic 
have each end drawn out into.a point or horn and vary from green to yellow, purplis} 
or brown. They are borne in large numbers on the veins of the undersides of the leave 
of the coast live oak throughout Central and Southern California. The galls drop whe 
mature. The presence of the galls on the leaves causes a yellowing of the foliage an 
somewhat disfigures the trees. Andricus agrifoliw (Bassett) (Cynips, Callirhyti. 


maker, Bucculatrix albertiella Busck. 


1 Most species of this old genus fall into other genera. 
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__ (Fig. 672) produces small, marble-like, corky, monothalamous galls 10 mm. in diameter 
_ which are at first green with reddish and brown mottlings, turning brown or dark, and 
attached to the axils of twigs or leaves of the coast live oak throughout the coastal 
region of California. Andricus crystallinus Bassett forms beautiful, palisadal, bright 
red galls, 8 or 9 x 3 or 4 mm., which are covered with crystalline filaments and are 
clustered on the undersides of the leaves of scrub, blue, leather, and valley oaks in Cali- 
_ fornia, Oregon, and Washington. A. eldoradensis Beutenmiiller is pale brownish, 2.5 
mm. long, and makes rounded larval cells which often completely fill the insides of 


i 


Fie. 672.—Galls of Andricus agrifolie (Bassett) on coast live oak. 


acorns of the coast live oak throughout California. A. fullawayi Beutenmiiller produces 
elliptical, brown, thin-walled monothalamous galls which have the surface reticulate 
and covered with brown fibres and are 0.5 mm. in diameter. They occur along the 
_ midrib of the leaves of valley oak and white oaks throughout the entire western area. 
_ A. kingi Bassett (Fig. 673) produces somewhat conical yellow, pink, and reddish thin- 
_ walled, monothalamous galls on the undersides of the leaves of blue oak, Oregon oak, 
_ and valley oak throughout the Pacific Coast States. The bases of the galls are saucer- 
;. shaped and the apex is opened. The larval cell lies at the base which is attached by a 
_ very small stalk. A. parmula Bassett makes small, disc-shaped, reddish or brownish 
- monothalamous galls 2-3 mm. in diameter on the undersides and, rarely, on the upper- 
sides of the leaves of blue, leather, Oregon, and valley oaks throughout the Pacifie Coast 


. 
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States. A. pattersone Fullaway (Fig. 674) causes thin disc-like green or brown mono- 
thalamous galls 5-6 mm. in diameter on the undersides of the leaves of blue oak 
throughout California. A. pedicellatus Kinsey produces small elongated mono- 
’ thalamous galls 1-1.5 mm. x 5-7 mm., which are at- 
tached by a slender thread near the edges of the young 
leaves of blue oak throughout central and northern 
California. A. reniformis McCracken and Egbert, is 
black and reddish and 3 mm. long. It produces kid- 
ney-shaped yellowish, green, or tan polythalamous bud 
galls 5-25 mm. long, on huckleberry oak in the Lake 
Tahoe region, California. The inquiline, Synergus 
reniformis McCracken and Egbert, also inhabits the 
galls. A. spectabilis Kinsey is black and 3.7-4.7 mm. 
long. It produces hard spindle-shaped swellings 25 x 
100 mm. on the twigs of the canyon live or maul oak 
throughout California. The variety spectabilis (Kinsey) 
occurs in the Sierras of central and southern Califor- 
nia, the var. incisus Kinsey in the Sierras of central 
and northern California, and the var. wkiahensis Kin- 
sey along the northern coast of California. <A. wilizw 
Fullaway forms bud galls in the axils of the leaves, 
which are covered with a mass of abortive leaves. It 
is polythalamous and occurs on valley oak throughout 
central California. A. yosemite Beutenmiller produces 
nearly globular spiny and wrinkly, yellowish brown 
and pink, pulpy, polythalamous galls 20 mm. in diam- 
eter and with an apical nipple on the twigs of canyon 
live or maul oak in the Yosemite Valley, California. 
Fig. 673.—Conical galls of An- Compsodryoxenus brunneus Ashmead is brownish 
dricus kingi Bassett on blue Tufous and 1.7-3 mm. long. It lives in the young 
alle stems of white oak in California. The cells are 1 x 2.5 
mm. and do or do not cause a slight swelling of the 
twigs. The variety brunneus (Ashm.) occurs on canyon live or maul oak wherever 
this oe in the State, and the var. atrior Kinsey occurs on valley oak through- 
out the State. 


Fie. 674.—Galls of Andricus pattersone Fullaway on leaves of blue oak. Upper shows cross 
section and larval cell. 


Disholcaspis canescens (Bassett) (Cynips) is reddish brown and black and 4 mm. long. 
It produces globular green or brown, smooth or roughened, monothalamous galls in the 
leaf axils or on the twig buds of blue oak throughout central and northern California. 
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D. corallina (Bassett) (Cynips) produces pale yellow or reddish spherical monothalamous 
galls which are 12 mm. in diameter and covered with irregular coral-like tubercles. 
They occur on the twigs and in the leaf axils of blue oak in the San Francisco Bay region, 
California, and also in Utah. The parasite, Syntomaspis californica Ashm., has been 
reared in large numbers from the galls by the writer. D. washingtonensis (Gillette) 


_ produces ellipsoid swellings 5-7 mm. long, brown and monothalamous on the sides of 


small twigs of Oregon oak in Oregon and Washington. McCracken and Egbert report 
galls on leather oak, scrub oak, and valley oak in Santa Clara County, California, and 
Kinsey records galls on blue oak in California. 

Cynips maculipennis (Gillette) (Fig. 675) produces beautiful, spherical, smooth, 
green or yellowish, mottled with red, thin-walled galls 15-30 mm. in diameter. The 
single larval cell is held in the centre by numerous fine radiating fibres. The galls are 


Fic. 676.—Stem galls of the thimbleberry 

- gallfly, Diastrophus kincaidi Gillette, on 

Fie. 675.—Galls of Cynips maculipennis thimbleberry. Cross section at right to 
(Gillette) on leaf of Oregon oak. show larval cells. 


borne on the upper sides of the leaves of Oregon or garry oak in northern California and 
Oregon and on Wright’s oak in New Mexico. C. mirabilis Kinsey produces a similar 


_ gall on Oregon oak in California, Oregon, Washington, and British Columbia. 


The thimbleberry gallfly, Diastrophus kincaidi Gillette (Fig. 676), is black with rufous 
legs and 2-2.5 mm. long. The larve produce large conspicuous, irregular polythalamous 


galls as large as 20 x 60 mm. in size on the stems of thimbleberry in California, 


Oregon, Washington, Idaho, and British Columbia. The variety kincaidi (Gillette) 
occurs north, while the variety austrior Kinsey is common in California. 

Diplolepis basseiti (Beutenmiiller) (Rhodites), is black with reddish legs and 2-3.2 mm. 
long. It forms mossy green or reddish polythalamous galls terminally on the twigs of 
wild rose in Utah, Idaho, and Oregon. The variety bassetti (Beutenmiiller) occurs at 


j Corvallis and Ashland, Oregon; the variety lucida Kinsey, at La Grande, Oregon, and 


ee fe 


Mountain Home, Idaho. Theroseroot gallfly, Diplolepis radicum (Osten Sacken), is 
blackish with reddish legs and 3-4 mm. in length. It forms large, pithy, irregularly 
rounded, polythalamous, reddish brown root galls, 70 x 105 mm., on roses in northern 
parts of the United States, extending west into Washington. The var. utahensis (Bas 


sett) occurs in Utah; the var. plana Kinsey in Oregon; and the var. divergens 


} 
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Kinsey in Idaho and eastern Washington. Diplolepis fusiformans (Ashmead) is 
black and rufous and 1.5-2.2 mm. long. It produces small, irregular, subglobular, 
woody, polythalamous galls on the stems of roses throughout North America, west 
of the 100th meridian. The variety fusiformans (Ashm.) occurs in Colorado. The 
var. minuta Kinsey has been taken at Little Bear Lake in the San Bernardino Moun- 
tains in Southern California; the var. mendocinensis Kinsey occurs in the north- 
ern coast counties of California. _Diplolepis politus (Ashmead) (Fig. 677) pro- 
duces globular, spiny thin-walled, red and green monothalamous galls, 5-10 mm. in 
diameter, in clusters on the leaves and stems of the wild rose throughout California and 
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Fie. 677.—Spine galls of Diplolepis politus (Ashm.), on the leaves of wild rose. 


Oregon, and eastward into Colorado. D. tuberculatrix (Cockerell) produces irregularly, 
rounded, mossy or leafy, polythalamous, terminal or lateral twig galls up to 50 mm. in 
diameter on roses in many parts of North America, west of the 100th meridian and north 
into Alaska, The following varieties are recognized by Kinsey and Ayres: similis 
(Ashm.) in Wyoming; arefacta (Gill.) in Colorado; coloradensis Kinsey and Ayres in 
Colorado; tumida (Bassett) in Utah; wasatchensis Kinsey and Ayres in Utah; cali- 
fornica (Beutenmiiller) in California; versicolor Kinsey and Ayres in Oregon; melanderi 
Kinsey and Ayres in Washington; rubriderma Kinsey and Ayres in California; sier- 
ranensis Kinsey and Ayres in the high mountains of California; descansonis Kinsey and. 
Ayres in the extreme southern part of California. 
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_  Dryophanta echina (Osten Sacken) (Cynips, Andricus, Diplolepis) (Fig. 678) is reddish 
_ brown and black and 2.5-3 mm. long. It produces characteristic and beautiful echinid 
galls which are globular, spiny, coral red, monothalamous, 6-12 mm. in diameter, and 

_ borne singly or in clusters on the undersides of the leaves of blue oak in the Sierra foot- 
hills and the coastal region of middle California. D. douglasi (Ashmead) (Fig. 679) 
produces conspicuous star-shaped pink or coral red galls, often with pale bloom, 8-12 
mm. in diameter, and flat above with usually about 8 projections. They are mono- 
thalamous and occur singly or in numbers on the undersides of the leaves of valley oak 
and blue oak in the San Francisco Bay region, California. D. dubiosa (Fullaway) 


Fig. 678.—Echinid galls of Dryophanta echina (O. 8.), on leaves of blue oak. A, cross section 
_ showing larval cell; B, single gall enlarged. 


produces small, brown, irregular, club-shaped, thin-walled, monothalamous galls 3 x 4 
mm., in the staminate flowers of coast live oak in the San Francisco Bay region, Cali- 
fornia. D. glabra Gillette forms straw colored or brown subglobular monothalamous 
galls 4-6 mm. in diameter, along the midribs of the undersides of the leaves of Gambel’s 
oak in Colorado. WD. portere Cockerell produces similarly shaped reddish galls on the 
leaves of the same host in New Mexico. D. variabilis (Bassett) and varieties make 
conspicuous globular or oval leaf galls on roses in Utah and Colorado. 

Disholcaspis chrysolepidis (Beutenmiiller) produces small, reddish, woody, cushion- 
like, sessile, monothalamous galls 3-4 mm. in diameter and 3 mm. high, in clusters on the 
twigs of canyon live or maul oak in the Sierra foothills of central California. »,D. 
eldoradensis (Beutenmiiller) (Fig. 680) produces similar purplish galls in small rows on 
the twigs of leather oak, scrub oak, and valley oak from the Sierra foothills to the coast. 
of central California. ‘ 

- Heterecus dasydactyli (Ashmead) (Andricus) is a rich brownish red species 1.7-3.5 
mm. long, which produces a woody, spindle-shaped, pale green, monothalamous or 
rarely bithalamous gall, which is covered with long yellow or buff wool. The galls are 
alone or in clusters on the twigs of canyon live or maul oak and huckleberry oak through- 


\ 


\ 


810 INSECTS OF WESTERN NORTH AMERICA | 


out California. The var. dasydactyli (Ashm.) occurs in the middle Sierras; the var. 
eriophorus (Kieffer) in the central and southern parts of the State, and the var. pygmeus 
Kinsey in the southern part of the State. H. pacificus (Ashmead) (Andricus) (Fig. 681) 
produces spindle-shaped, woody, smooth, green, mottled brown and purple, monothala- 
mous twig galls on the canyon live or maul oak throughout California. The var. pacificus 


Fia. 679.—Star-like galls of Dryophanta douglast (Ashm.), on leaves of valley oak. 


(Ashm.) occurs in the central part of the State; the var. swbpacificus Kinsey occurs in 
the Sierras of middle California; and the var. gracilis Kinsey, in the northern coast 
counties. The inquilines, Synergus pacificus McCracken and Egbert and S. nigro-ornatus 
McCracken and Egbert, also inhabit the same galls. 

The jumping oak galls, produced by Neuroterus (Diplobius) saltatorius (Edwards) (Fig. 
682), are minute globular or ovate, seed-like galls 1-2 mm. in diameter, smooth, thin 
walled, monothalamous, and attached by a point, in great numbers on the undersides 
of the leaves of various oaks. They drop to the ground when ripe and the larvee throw 
themselves within causing the galls to jump a considerable distance probably in an 
attempt to find lodgment in a crack or crevice for subsequent hibernation and develop- 
ment. They are often so abundant as to cover the ground and jump about with great 
agility. Asa result thousands may be moving at the same time.. Galls of this type occur 
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throughout the country on many kinds of oaks. The adults are black with pale yellowish 
‘or brownish legs and antenne and are 0.6-1 mm. long. The var. decrescens Kinsey 
occurs on Arizona oak in Arizona and in adjacent territory in Mexico; the variety 

-. saltatorius (Edwards) is very common on valley oak 
throughout California where it is particularly abun- 
dant in the Sacramento Valley, the active little galls 

.. being known as flea seeds. WN. decipiens Kinsey 
produces similar galls on leather oak, scrub oak, 
and blue oak in California. 

Plagiotrichus chrysolepidicola (Ashm.) (Cynips, 
Callirhytis) (Fig. 683) is rufous, shaded with black, 
and varies from 1.5-3.5 mm. in length. It produces 
enlarged twig galls 25-40 mm. in length on all white 
oaks in California and Oregon. The var. chrysole- 
gaits (Ashm.) is doubtfully recorded from canyon 

_ live or maul oak in the San Francisco Bay region, 
California; the var. kelloggi (Fullaway) occurs on 
blue oak throughout California; the var. diminuens 
Kinsey produces a long slender gall on scrub oak in 
central and southern California; the var. alutaceus 
Kinsey produces a robust gall 20 x 40 mm. on scrub 
oak in central and southern California; the var. 
atricinctus Kinsey occurs on blue oak in central and 
northern California; the var. compositus Kinsey on 
blue oak in the middle Sierras of California; the 

_ var. pungens Kinsey causes knotted galls on valley 

_ oak in the upper San Joaquin Valley, California; the 

_ var. pugnoides Kinsey causes knotted galls on the 

_ valley oak along the coast north of San Francisco 

- Bay, California; the var. garryane Kinsey causes 
slender elongate woody galls 14 x 40 mm. on the fyg, 680,—Galls of Disholcaspis 
twigs of Oregon live oak in northern California, — ¢jqoradensis (Beutenmiiller), on 

_ Oregon, Washington, and British Columbia. P. fre- twig of valley oak. é 

_ quens (Gillette) (Andricus) forms dense corky en- 

| aaa about 2/3 x 2 inches on the limbs of undulate oak in Colorado and Utah. 
P. perdens (Kinsey) forms stem galls up to 8 inches in length on black oak and interior 


i 


* 


ik Fie. 681.—Galls of Heterecus pacificus (Ashm.), on canyon live oak. A and B, common forms; 
g 
3 


C, cross section showing larval cell, 


} 


live oak in California and Oregon. | Kinsey reports it killing large acreages of these trees 
P. suttoni (Bassett) produces the most conspicuous stem swellings on the twigs of the 
~ coast live oak and on black oaks in California, Oregon, Washington, and probably also 
a in British Columbia. 


at 
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IBALIIDZ. Large Parasitic Woodwasps. 


Ibalia ensiger Norton (Fig. 684) is one of the larger members of the superfamily, 
measuring 10-15 mm. in length. The abdomen is compressed very thin laterally, the 


Fie. 682.—Minute jumping galls of Neuroterus 
saltatorius (Edwards), from the leaves of the 
valley oak. 


Fig. 683.—Section of the twig gall of 
Plagiotrochus chrysolepidicola (Ashm.), 
showing the larval cells. 


body is all black excepting the abdomen which 
is reddish brown and with the ovipositor of the 
same color and. as long. Adults were taken in 
considerable numbers by Stanley Flanders ovi- 
positing in Monterey cypress and Monterey pine 
trees which were infested with the larve of Sirexr 
areolatus (Cresson) and S. behrensi (Cresson), on 
the campus of the University of California, 
Berkeley, November 25 and 26, 1922. It is 
probably also parasitic on other species of Sirex 
and occurs throughout the United States and 
Canada and in all the western area. 


FIGITIDA. Figitid Parasites. 


The members of the genus Xystus (Allotria, 
Charips),1 are minute secondary parasites on 
certain primary parasites of plant lice or aphis. 
X. bakert (Kieffer) is 0.5-0.8 mm. long, blackish, 
with amber antennz and legs. It has been reared 
from Dieretus salicaphis (Fitch) on Periphyllus 
salicicola (Essig), and from Lysiphlebus testaceipes 
Be ee (Cress.) on Aphis gossipii Glover, and other 
Fic. 684.—Ibalia ensiger Norton. A aphis in many parts of California. Xystus bras- 
parasitic woodwasp. sice (Ashmead) is parasitic on Lysiphlebus testa- 

: ceipes (Cress.) on Brevicoryne brassice (Linn.), 

and on other parasites of aphis and occurs throughout the country. Xystus leguminosa 
(Weld) is thought to be parasitic on Aphelinus lapisligni Howard, a primary parasite — 


1 Lewis H. Weld, Key to Species. Ent. News, 31, p. 15, 1920. 
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of Anuraphis bakeri (Cowen), in Idaho. Xystus xanthopsis (Ashmead) is secondary on 
Lystphlebus testacetpes (Cress.), other parasites of Toxoptera aurantie Koch, and many 
aphis in California and other Western States. 


CHALCIDOIDEA (Superfamily)! 
Chalcid Flies 


KEY TO FAMILIES? 


1. Hind wings not linear, not pedunculate at base; ovipositor issuing far in front 

of tip of abdomen; antennz elbowed, and with one, two, or three ring-joints, 
very rarely without TUS DITETVASTNUC iui Bae oe a Ee ae othe CNR PIE Ere ee 2 

d wings linear, pedunculate at base; ovipositor usually issuing just in front 

of tip of abdomen; antennz in female most frequently terminating in a dis- 

tinct fusiform or egg-shaped, solid club, more rarely in a two-jointed club.... 
Mymaride p. 817 


2. Tarsi 4- or 5-jointed, fore tibia armed with a large curved spur; antennz usually 
FUME) /OULQUSS he 5 4 it Sp Lae RC COREE BE hg en IRR a Mn cee 
Tarsi usually 4-jointed, rarely 3-jointed; very rarely heteromerous; fore tibiz 
with a delicate short straight spur; antennz usually with few joints, at most 


Red Ie ENE iste cio ieth.ci al oi otic ie yi Masco eisiele'c ase 6 Sage eine es aeons 16 
emaTiie Me MOrANIMUCHTSWOIMPI sc .2s sce sispilocs ccc ves ccuevusclecepetbcsdeees ces 5 
EMO GMOMIOLMDOL PTCALLY. CHIATROC. «x sieje/c.cishs a(sic'd ies chareyeiee 8 0 sieeve ev wleloye since 4 


4. Males always apterous; abdomen broadly sessile, long and tubular, thickened at 
base; or broadened apically with a tubercle or filament at each apical angle. 

Pee MUNN SIISH) MEP eo i-5- vin) cdivossysparorsreyelersiodels dle s\oia ele ew Vie Agaonide p. 815 
Males most often winged, rarely apterous; if apterous the abdomen is normal 
AUC OMMON ATC OUDUIAT ti.) Okla erletelsiediclsrde Wiartit ss WiWere cIEA Wield oats elle Sh as 


1L. O. Howard, Biology of Chalcididw. Proc. U.S. Nat. Mus.; 14, pp. 567-588, 1892. 

W. H. Ashmead, Classification, Proc. Ent. Soc. Wash., is pp. 935-236, 242-249, 1897, 
ic of Chalcidoidea. ’Mem. Carnegie Mus., 1, No. 4, ser. No. 21, pp. 225 

Le. Crawford, ““N. A. Chalcidoidea.” Jour. N. Y. Ent. ee ie pe. ee 1907. 
“Descriptions of Certain Chalcidoid Parasites.” Tech. Ser. 2, Bur. Ent., U. 
Dept. Agr. 1910. ‘New Hymenoptera.” Proc. U. S. Nat. rah ak pp. 87-90, 1910; 
39, pp. 617-623, 1911; 43, pp. 163-188, 1912; 45, pp. 241-260, 309-317, 1913. 

A. B. Gahan, “New Hymenoptera.” Proc. U.S. Nat. M US., 46, pp. 435-440, 1913; 48, 
pp. 159-168, 1915; 65, art. 4, pp. 1-23, 1924. “Phytophagous Chalcidoidea.”” Proc. Ent. 
Soc. Wash., 24, pp. 35-58, 1922. 

A. B. Gahan and Margaret M. Fagan, Type Species of the Genera of Chalcidoidea. 
Bul. 124, U. S. Nat. Mus. 1923. 

L. Masi, “Chalcidide of the ‘Seychelles Islands.” Novitates Zodl., 24, pp. 121-230, 
1917 (Chalcidoidea). 

A. A. Girault, New Species. Proc. U. S. Nat. Mus., 53, pp. 445-450, 1917; 58, 
pp. 183-216, 1920. “Chaleid Flies Chiefly from California.” P. C. Jour. Ent. and Zodl., 

p. 9, r &p: 8-12, 1920. 
J. Weld, “Studies on Subfamily Leucospidine. Proc. U. S. Nat. Mus., 61, No. 
et art. 6. pp. 1-14, 1922. 
H. Compere, ‘“ New Chalcidoid Parasites and Hyperparasites of the Black Scale.” 

U. C. Pub. Tech. Bul. Ent., 3, pp. 295-326, 1925. 

References to Revisions of Special Groups are listed under same. 

The manuscript of this superfamily was read and revised by P. H. Timberlake, A. 
B. Gahan, and H. 8. Smith, all of whom made many valuable corrections and additions. 

2 After H. L. Viereck, Hym. Conn., pp. 444-446, 1916. 

P. H. Timberlake also erects the family Tanaostigmatide, but includes the Bulophi- 
de, Hlachernde, and Entedontide@ in the family Tetrastichida. 
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Fore wings, when at rest, folded longitudinally; ovipositor curved over dorsum 

OL |ADAOMEI Te iis ie os sede oo SR Ape ee octal Leucospidz 

Fore wings not folded; ovipositor not curved over dorsum of abdomen........ 
Chalcidide p. 849 


. Thorax strongly developed, much arched and deeply punctate............... 7 


Thoraxinotistrongly developed .2= 2. osuneiens ; © ike © co she alee a ee 8 


. Stigmal vein not well developed, always short and subsessile; second abdominal 


segment very large and usually enclosing other segments...... Eucharide 
Stigmal vein developed; all abdominal segments visible...... Perilampide p. 849 


. Pronotum large; antennz many jointed; notauli complete................... 


Pronotum small, frequently not visible in the middle; antennz usually with few aa 
JOS ae sca edhe ale aie ay Aer ae Rc ieig yeh es at aaa 


. Hind coxe greatly enlarged; ovipositor not prominent; body not metallic; sides 


ofsctitel almost: straight: ics eek Ne ke os ie aeccen ane Eurytomide p. 844 
Hind coxe normal; ovipositor often exserted; body usually metallic; sides 
Ofiscutel VCurvied orth hiWany.e Nera aways eve dete (Torymide) Callimomide p. 843 


Mesosternal pleurz not visible; mid legs long, saltatorial, with a very long 
tibial spurs. o.5 Soc Sea Da eyes lee sete onesie ele By eater 11 

Mesosternal pleure distinct; mid legs not. saltatorial, first tarsal joint not 
swollen $ (o/s) F126 5 Sioca Wekggine iicla, Wake wos tel bila eles ein eee eee a 13 


Antenns# more than 6-jointed...:/ 0.0 60!s. 4 .)- sw. 0 «aso stein er Re ee 12 
Antennz 6-jointed; marginal vein about as long as subcostal vein Signiphoride p. 842 


Antenne usually 13-jointed; occipital margin of vertex rounded . Eupelmide p. 843 
Antenne usually 11-jointed; occipital margin of vertex usually acute; notauli 
obliterated’ sos) oio 2 Gat a cle cetera seeeeratt ct la wit. aon ea Encyrtide p. 832 


Antennse:12- or 13-jointed ©. o:5 6.65 ence wine ewe edie 9 ote eee 14 

Antenne 4- to 9-jointed; notauli distinct; middle tibial spur moderately long; 
stigmal vein very short, nearly obsolete, the knob sessile or subsessile; meso- 
pleura without a femoral furrow............-0.e cece eee ees Aphelinide p. 827 


Antenne usually 12-jointed.. 3.2 facg hs. eda). fh ode) Oe 15 
Antenne 13-jointed, with two ring-joints and three joints to the club; occipi- 
tal line incomplete oF .ca5. 0G cee ee ee a eee eee Pteromalide p. 822 


Abdomen distinctly petiolate; occipital line complete............ Spalangiide 
Abdomen almost sessile; pronotum scarcely visible in the middle, submarginal 
vein subangulate, stigmal club often large, notauli distinct; funicle of an- 
‘tenmee: 5=jounted sic). AeA 2h aie) ce ahe eeaibee eases ie atele a nisabe,e ara en Tridymide 


Tarsi 4- Or 5-jointed 6.20/64 0/.0ae neg aisle dea ss ee wines wth on er 17 
Tarsi 3-jointed; pubescence of wings arranged linearly... . Trichogrammatide p, 819 


Submarginal vein entire, furnished with many bristles, postmarginal distinct; 
hind tibiz, sometimes with two spurs... .\..)......420<..005 ceemen ee unde 
Submarginal vein broken, postmarginal sometimes wanting; hind tibize with 
one spur; male antenne simple 


Abdomen sessile or with a distinct petiole that is transverse and smooth; notauli 
either absent or else represented only by very slight impressions............ 

Abdomen usually with a distinct petiole; notauli very distinct; antenne in- 
serted below middle of face, simple in male; mesonotum with the parapsidal 
furrows complete, distinct, entire...............02...+.2005 Elachertide p. 822 


Hind coxe very large and strongly compressed; head semiglobose, front deeply, 
sparsely punctate; antennz flabellate in male; marginal vein in fore wings 
usually extraordinarily lengthened, the radius very short, scarcely dilated; 
mesonotum’ without furrows 422 sees nieve cei tener itie siasce «ee Elasmide 

Hind coxe normal; tarsi 4- to 5-jointed, rarely heteromerous; marginal and 
radial veins normal; postmarginal vein often wanting; mesonotum with com- 
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plete or incomplete furrows; antennz often flabellate in male; mesonotum 
with the parapsidal furrows incomplete or absent, at most only slightly 
PEERS CEADECTIOE eat aire ois sca. « conus oichaeseiqi th auclelgisiyrs «lmieielacd wee Eulophide p. 821 


20. Submarginal vein very short, either ornate or provided with two bristles; 
marginal vein very long; postmarginal vein variable, often very short or in- 
distinctly developed; metapleure very small; scutel with two bristles near the 
PES OE set ES RE 5 bbe eee eee Pe eer or Entedontide p. 820 

Submarginal usually longer than the marginal vein with from one to five bristles; 
stigmal vein distinct, never subsessile, usually long; metapleure triangular 
not small; mesopleura with a distinct femoral furrow; postmarginal vein 
usually absent; scutel with four bristles, all behind the middle, often with two 
longitudinally impressed lines; abdomen sessile............ Tetrastichide p. 819 


AGAONIDA. Fig Wasps. 

The blastophaga, Blastophaga psenes (Linn.) (Cynips, B. grossorum 
Grav.) (Figs. 685, 686), has two adult forms, the winged female which is 2.5 
mm. long and shining black, and the apterous male which is 2-2.5 mm., and 


Fic. 685.—The adult female blastophaga, Blastophaga psenes (Linn.). (After Condit.) 


shining amber brown in color. The female has large compound eyes, three 
ocelli, ten jointed antennz, well developed mouth parts and sharp oviposi- 
tor; while the male has small compound eyes, well developed mouth parts, no 
ocelli, and the abdomen drawn out into a long tube which is normally curled 
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beneath the body. The eggs are very minute, white, elliptical, with a short 
petiole at one end. The larve are very small, legless, and white with brown 
mandibles. The blastophaga breeds only in certain non-edible figs called 
caprifigs which are known as the native or wild figs of the Mediterranean 
region of southwestern Asia and southeastern Europe. Within these figs 
the females insert their eggs down through the hollow style into the ova- 
ries of the flowers. 'The ovaries or seeds thus inhabited by the larve are 
frequently referred to as galls. The males issue first and gnaw holes in the 
galls containing the females, through which openings mating is accom- 
plished. The following day the fully developed and fertilized females 
enlarge the openings, emerge, and immediately 
seek other figs in which to lay their eggs. In 
crawling about over the flowers they carry the 
pollen to the ovaries, causing cross pollination. 
In this manner pollen may be carried from a 
caprifig to a Smyrna fig. The capri tree, the 
crop of which is the only one in which the insect 
can lay its eggs on account of the shape of the 
flowers, produces three distinct crops of caprifigs 
called respectively, mamme, profici, and mam- 
moni. The mamme is the overwintering crop, 
St contains no pollen and cannot, therefore, be used 
Fic. 686.—The adult male blas- to fertilize the Smyrna figs. The profici figs con- 
ae ron ‘aie tain an abundance of gall flowers and pollen and 
hae DA the latter is available at the time the second 
brood of the insect reaches maturity and also when the flowers of the Smyrna 
figs are receptive or about one-half to five-eighths inch in diameter, from 
May to August. This crop is the one used to pollinate the Smyrna crop. The 
mammoni crop carries the blastophaga through the late summer, fall, and in 
some cases even through the winter, but in most cases the winter is passed in 
the mamme figs which remain on the trees unless destroyed by frost. Only 
the figs inhabited by the blastophaga remain on the trees. Inasmuch as 
the Smyrna fig does not develop to maturity without cross pollination, the 
blastophaga furnishes the only means of transferring pollen from the pro- 
fici caprifigs to the Smyrna figs, this transfer or process being known as 
caprification.1_ Several methods are employed to bring about caprification 
in the orchards. Chief of these is the supplying of profici caprifigs to the 
orchards when the Smyrna figs are receptive. This is accomplished by 
hanging wire or other open baskets or boxes containing caprifigs in the trees, 
the number of caprifigs varying with the size of the tree, from 36 for a 
tree 6 feet in diameter, to 80 for one of 16 feet in diameter. This number 
is not supplied all at one time but in equal lots every 3 or 4 days. For 
every 100 Smyrna fig trees, there are required from 3 to 5 caprifig trees 
in order to supply a sufficient number of blastophaga to accomplss com- 
plete caprification. 
This important economic insect is native to the Mediterranean region 
of southern Europe, northern Africa, and Asia Minor, and was first in- 
troduced into California by James Shinn, orchardist and nurseryman, at 


1 For a complete discussion of Se ets see Caprifigs and Caprification by 1. J. 
Condit, Bul. 319, Cal. Agr. Exp. Sta. 192 
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Niles, California, in 1890 through the advice and help of Gustav Eisen 
of San Francisco and J. Bliss, a missionary in Smyrna.! It is now used 
throughout the Smyrna fig-growing sections of California and is occasion- 
ally also used to pollinate other varieties of figs as well. 


MYMARIDZ.”? Mymarid Parasites. 
Polynema_ howardi (Ashmead) (Cosmocoma, C. elegans How.). Length 0.9 mm., 
shining black, antennal-scape and pedicel brown, tarsi yellow with last joint dark. It 


Fia. 687.—Polynema eutettizi Girault. Adult female. (After Severin.) 

is wrongly recorded from Kermes cockerelli Ehrh. at Santa Rosa, California, and rightly 

zyeorded from eggs of Ceresa bubalus Fabr. in Colorado by C. P. Gillette and C. F. 
aker. 

Polynema eutettixzi Girault (Fig. 687). Length 0.6-0.9 mm., black with brown legs 
and antennz, and the petiole yellow. Reared from eggs of Hutettix tenellus (Baker) 
in saltbushes in the San Joaquin Valley, California, by H. H. P. Severin. tp? 

Polynema imitatrix Gahan.* Length 0.88-0.95 mm., polished black, basal joints 


1 Insect Life, 4, pp. 128-129, 1891. 

2A. A. Girault, “N. A. Mymaride.” Ann. Ent. Soc. Am., 1, pp. 179-195, 1908; 2, 
pp. 22-29, 1909. Jour. N. Y. Ent.Soc., 18, pp. 236-258, 1910. Trans. Am. Ent. Soc., 
37, pp. 253-324, 1911. Ent. News, 27, pp. 4-8, 1916. y : 

This family is placed in the Proctotrypoidea by some writers. 

3 Cat. Hemiptera of Colorado. Colo. Agr. Exp. Sta. Bul. 31, Tech. Ser. 1, p. 66, 1895. 

“ Proc. Ent. Soc. Wash., 20, pp. 24-25, 1918. Orig. desc. 


! 
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of antenne and petiole of abdomen reddish. Parasitic on eggs of Stictocephala festina 
(Say) in Arizona. 

Polynema striaticorne Girault. Length 1.64 mm., robust, reddish brown to black- 
ish, portions of antennze and legs yellow. Reared by R. H. Smith from Anuraphis 
bakeri (Cowen) in Idaho. Probably secondary on Pachyneuron siphonophor@ (Ashm.) 
or Aphelinus lapislignt How. Also occurs in Colorado and ranges to the Atlantic. 

Anagrus armatus (Ashmead) (Litus). Length 0.5 mm., reddish amber. The dusky 
form known as the variety nigriceps Girault is an effective egg parasite of Hmpoa rose 
Car in Oregon, and may kill as high as 33 per cent of the eggs, according to Leroy 

hilds.1 

Anagrus giraulti Crawford 2 (Fig. 688). Length 0.5 mm., head and abdomen brown, 
thorax yellow and brown. Reported as parasitic on Phthorimea operculella (Zeller) in 


Fig. 688.—Anagrus giraultt Crawford. Adult male. (After Severin.) 


Southern California, but this may be an error since C. F. Stahl has reared it from the 
eges of Hutettix tenellus (Baker), and also from eggs of Empoasca sp., in potato plants 
in California. 

Gonatocerus gibsoni Crawford. Length 1 mm., very dark brown, extreme base of 
abdomen and portions of legs yellow, abdomen strongly compressed. Parasitic on 
the eggs of Dreculacephala mollipes (Say) in Arizona. ; as 

Gonatocerus ornatus Gahan. Length 0.9 mm., shining black with whitish spots and 
lines on the head and thorax, antennz partly brownish, and the legs partly pale. Para- 
sitic on the eggs of Stictocephala festina (Say) in Arizona. 

Camptoptera* pulla Girault. Length 0.75-0.84 mm., uniformly grayish black. 
Reared from leaves infested with Aleyrodes sp. and Heliothrips fasciatus Pergande in 
Southern California and probably parasitic on the former. Also occurs in Illinois. 

Alaptus * ertococct Girault. Length 0.62 mm., wholly dusky brown. Parasitic on 
Eriococcus araucarie Mask. and Chrysomphalus aurantii (Mask.), in Southern California. 


1 Bul. 148, Ore. Agr. Exp. Sta., p. 27, 1918. ; 
2 Proc. U. S. Nat. Mus., 45, p. 259, 1913. Orig. desc. 
3 A. A. Girault, “Mon. Genus Camptoptera.”” Ann. Ent. Soc. Am., 2, pp, 27-29, 1909. 
4A. A. Girault, “Mon. Genus Alaptus.” Ann. Ent. Soc. Am., 1, pp. 179-195, 1908. 
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Alaptus icerye Girault. Length 0.65 mm., pale brown. Reared from male pupa of 
Icerya purchast Mask. and from Aspidiotus camellie Sign. in Southern California by 
D. W. Coquillett. 


TRICHOGRAMMATID&.! Trichogrammatid Parasites. 


Trichogramma minutum Riley (T. minutissimum Packard, T. pretiosum Riley, T. 
odontote Howard). Length 0.3 mm., mostly yellow. A cosmopolitan parasite on the 
eggs of many insects, including those of Heliothis obsoleta (Fabr.), Ceramica picta 
(Harris), Laphygma frugiperda (A. & S.), Alabama argillacea (Hbn.), Autographa brassice 
(Riley), Protoparce sexta (Johan.), Estigmene acrea (Drury), Carpocapsa pomonella 
(Linn.), Janassa lignicolor Walk., Vanessa atalanta (Linn:), Hurymus eurytheme (Bdv.), 
and many other Lepidoptera, and also from the eggs of Eriocampoides limacina (Retz.), 
Ametastegia glabrata (Fallén), and Pteronidea ribesi (Scopoli). It is very common through- 
out the entire country and abundant in the Western States. 

Abbella auriscutellum Girault. Length 0.6 mm., black, the legs black and yellow, 
the scutellum bright golden yellow, and the abdomen suffused with yellow. Parasitic 
on the eggs of Draculacephala pa ae Beek in Arizona. 

Abbella perditrix Gahan. Length 0.85 mm., pale lemon yellow, portions of the an- 
tenne and tarsi black. Parasitic on ne eggs of Stictocephala festina (Say) in Arizona. 

Abbella subflava Girault. Length 0.65 mm., pale lemon yellow, marked with fuscous. 
Parasitic on eggs of a leafhopper in Washington and reared from eggs of Hutettix tenellus 
ape. in California by H. H. P. Severin. Also occurs in the Middle and Eastern 

tates. 

Oligosita subfasciatipennis (Girault) (Westwoodella). Length 0.8 mm., tarsi 3-jointed; 
lemon yellow or pale green. Parasitic on eggs of leafhopper in wheat, Pullman, Washing- 
ton. 

Oligosita sanguinea Girault claripes Girault. Secondary parasite of Asphondylia 
pee Felt in Arizona. O. americana Ashm. has been reared from leafhopper eggs in 

ew Mexico. 


TETRASTICHIDA. Tetrastichid Parasites. 


Tetrastichus blepyri Ashmead. Length 0.8 mm., shining blue-black or black. Para- 
sitic on Chalcaspis phenacocct (Ashm.) from Phenacoccus cevallie Ckll., infesting Cevallia 
in New Mexico; also reared by P. H. Timberlake and C. P. Clausen ? from Zarhopalus 
corvinus (Gir. i Anagyrus subalbicornis (Gir.), Pseudleptomastix squammulata Gir., 
Chrysoplatycerus splendens (How.), and C. ferrisi Timb. from Pseudococcus maritimus 
(Ehrh.); Aphycus physokermis Timb., Microterys mazzinini Gir., Coccophagus albicoxa 
How. from Physokermes insignicola (Craw); Anagryus sp., from Amonostherium lichten- 
siodes (Ckll.); Coccophagus lecanit Fitch, from Lecaniwm corni Bouché; A phycus louns- 
buryi How. from Saissetia oleew (Bern.); probably Pachyneuron californicum Gir.; and 
many other coccid primary parasites in California and neighboring Western States. 

Tetrastichus bruchophagt Gahan.* Length 1.8 mm., dark blue-green, antenne dark 
brown at tips, apices of the femora, tibie, and tarsi, except the black apical joint, 
yellow. Parasitic on Bruchophagus funebris Howard, and often destroying as high as 
50 per cent of the immature stages of the host in Arizona, California, Oregon, and 
other States in the west and in the east. 

Tetrastichus californicus Ashmead. Length 2 mm., entirely shining black. Reared 
from galls of Andricus pomiformis (Bass.) in company with Hurytoma californica Ashm. 
and is probably parasitic on the latter. 

Tetrastichus dotent Crawford. Length 2 mm., shining dark olive green, the antennze 
and parts of the legs brown. Parasitic on Microbracon hebetor (Say), Meraporus, sp., 
and Pteromalus sp. in Nevada. Tetrastichus rose Ashm. has been reared from galls 
of Diplolepis spp. in Colorado and British Columbia. 

Tetrastichus venustus Gahan. Length 1.5 mm., pale orange-yellow with black mark- 
ings. Reared from Bruchophagus funebris How., with its parasites, from alfalfa seed 
in California. 

Hyperteles lividus (Ashmead) (Oxymorpha livida Ashm.). Length 2.5 mm., dark bluish 
black with the three basal tarsal joints yellow. Parasitic on the hibernating larvee of 
Anarsia lineatella Zeller in California. 


1A. A. Girault, “Trichogrammatide.” Trans. Am. Ent. Soc., 37, pp. 1-42, 43-83, 1911. 


2U.C.. Pub. Tech. Bul. Ent., 3, p. 251, 1924. 
D. Urbahns, Jour. Agr. Research, 8, pp. 277-282, 1917. 
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Thripoctenus russelli Crawford.! Length 0.6 mm., head and thorax black, abdomen 
brown with a large flavous basal spot, legs and antennez reddish. Parasitic on Helio- 
thrips fasciatus Perg., Thrips tabaci Lind., and F'rankliniella tritici (Fitch) in California. 
As high as 70 per cent of the first species may succumb to the attacks of this minute 
parasite. 


ENTEDONTIDZ. Entedontid Parasites. 


Derostenus arizonensis Crawford. Length 0.7-1.12 mm., green with bronze reflec- 
tions, antennee brown, apical margins of abdominal segments black, legs black with 
reddish and white portions. Parasitic on larve and puparia of Agromyza scutellata 
Fallén in Utah and California. 

Derostenus punctiventris Crawford is similar to the preceding species but wings have 
a stigmal cloud. Parasitic on Agromyza scutellata Fallén and A. parvicornis Loew in 
Wyoming and Utah. 

Derostenus pictipes Crawford. Length 1 mm., similar to the two preceding species, 
but the hind tibiz lack the pale basal ring. Parasitic on Agromyza scutellata Fallén 
in Utah and on A. coquillettt Malloch in Colorado. 

Pleurotropis albitarsis Ashmead (Asecodes). Length 1.5-2 mm., shining blue-black 
with brassy reflections. Reared as a tertiary parasite through Dibrachys boucheanus 
(Ratz.) on Iseropus celebs (Walsh), on various caterpillars in the east and secondary 
through Cheiropachys colon (Linn.) on Magdalis anescens Lec. in Oregon and Washing- 
ton. 

Pleurotropis rugosithoraz Crawford. Length 1.5 mm., bluish, the thorax sculptured. 
Parasitic on Agromyza scutellata Fallén on alfalfa in Utah. 

Pleurotropis tarsalis (Ashm.) (Holcapelie). Length 1-1.5 mm., blue-black, the three 
basal joints of the tarsi white. eared from sphinx caterpillar along with Comedo 


Fig. 689.—The aleyrodid parasite, Huderomphale flavimedia (Howard). (After Howard.) 


kebelet Cwfd., Apanteles smerinthi Riley, and Hypopteromalus percursor Girault in 
Northern California. 

Pleurotropis utahensis Crawford. Length 2-2.5 mm., green with brassy reflections. 
Parasitic on Agromyza parvicornis Loew and on Cephus cinctus Norton in Utah, and 
on the latter in Montana. \ 

Closterocerus utahensis Crawford (C. californicus Girault). Length 0.75 mm. iri- 
descent purple or bluish with green reflections, legs partially light. Reared from Agro- 
myza parvicornis Loew and A. scutellata Fallén in Utah, and from the oak aphis, Symy- 
dobius chrysolepidis Swain in Southern California. 

Entedon bigelovie Ashmead. Length 2.5-3 mm., bronze green to bluish green, the 
abdomen brassy black. Reared from Hurosta bigelovie Ckll. in New Mexico, Utah, 
and Oregon. EHntedon occidentalis Girault is 3.5 mm., robust, and much like the pre- 
ceding species. It is recorded from Oregon, California, and Utah. 

Chrysocharis ainsliei Crawford. Length 1.25 mm., blue-green and bronzy, legs 
partly whitish. Parasitic on Agromyza scutellata Fallén in Utah, Idaho, Arizona, aud 
ogee ir Chrysocharis parkst Crawford is a similar species reared from Agromyza 
sp. in Utah. 

Mestocharis wildert Howard. Length 1.5 mm., shining black with greenish blue re- 


1H. M. Russell, Tech. Ser. 23, pt. 2, Bur. Ent. U. S. Dept. Agr. 1912. 
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flections. Parasitic on Tromatobia rufopectus (Cresson) in the egg masses of the spider, 
Epeira angulata Clerck, in Southern California. It is also recorded in New York. 

The aleyrodid parasite, Huderomphale flavimedia (Howard) (Gyrolasia, Pteropterix) 
(Fig. 689). Length 0.7 mm., expanse 1.9 mm., antenne 8-jointed, tarsi 4-jointed, 
wings with long cilia and a dusky patch in the fore pair, color metallic black, the ventral 
surface of the abdomen yellowish. This is a very common and abundant parasite on 
the immature stages of Aleyrodes pruinosa Bemis and A. spirwoides Quaint. at Berkeley, 
California, and also attacks A. aureocincta Ckll., in New Mexico. (Can. Ent., 48, p. 
410, 1916. Syn. by P. H. Timberlake.) 


EULOPHIDZ.! Eulophid Parasites. 


Comedo kebelei Crawford (Fig. 690). Length 2.25 mm., head and thorax blue-green, 
abdomen brown with large white basal spot, legs brown and whitish. Reared from the 


Fia. 690.—Pupa cases of Comedo kebelei Crawford, the larve of which emerged from a cater- 
pillar of the California tussock moth, Hemerocampa vetusta (Bdv.). 


larvee of Hemerocampa vetusta (Bdv.), along with the hyperparasite, Pleurotropis tar- 
salis (Ashm.) in the San Francisco Bay region, California. The very interesting small 


black pupz have one end bright yellow and are arranged in a circle about the dead 
body of the host. 


Diaulinus begini (Ashmead) (Diaulus).2 Length 1.5 mm., blue-green, apical por- 
tions of the legs yellow; eggs smooth, oblong 0.5 mm. long. Females oviposit on host 


1A. A. Girault, “Miscl. N. A. Hulophide.” Proc. U. S. Nat. Mus., 51, pp. 39-52, 125- 
133, 1916. 


2F. M. Webster and T. H. Parks, Jour. Agr. Research, 1, p. 79, 1913. 
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through tissues above the mines; larve feed externally on larve of host and pupate in ~ 


the mines. Abundant in California and reared by the writer from puparia of Phytomyza 


albiceps Meigen and P. chrysanthemi Kow. at Berkeley, California; and by Webster _ 


and Parks from Agromyza parvicornis Loew and A. scutellata Fallén in New Mexico, 
Arizona, Utah, Wyoming, Idaho, and California. It also occurs in the Middle West. 

Diaulinus websteri Crawford.1 Length 1.25 mm., dark green, tips of femora, bases 
of tibize, and tarsi, except apical joint, whitish. Parasitic on Agromyza jucunda v. d. 
W., A. parvicornis Loew, A. scutellata Fallén, and on Cerodonta femoralis Meig. form 
dorsalis Loew. Reported from Arizona, Utah, Nevada, and California. 


ELACHERTID. 

Cirrospilus flavoviridis Crawford. Length 0.8-1 mm., brilliant green, legs largely 
or entirely yellow, body marked with yellow. Reared from Agromyza parvicornis Loew 
and A. scutellata Fallén in Utah and from Cerodonta femoralis Meig. form dorsalis Loew 
in Nevada. May be a secondary parasite. 

Zagrammosoma. centrolineata Crawford. Length 2 mm., pale yellow. Reared from 
Gracilaria elongella (Linn.) in Central California and from: Cameraria mediodorsella 
(Braun) in Southern California. s 

Diaulinopsis callichroma Crawford. Length 1 mm., bronzy green, the legs coppery 
and pale yellow. Reared from Agromyza scutellata Fallén and A. jucwnda vy. d. W. in 
Arizona. 


PTEROMALIDZ. Pteromalid Parasites. 

Dibrachys boucheanus (Ratzeburg) (Pteromalus). Length 1.20-1.25 mm., head and 
thorax greenish, abdomen dark brown; the whole body often appears shining black. 
A very common parasite throughout the country and often abundant in the west. It is 
normally parasitic on Iseropus celebs (Walsh), Ephialtes sanguinipes (Cresson), Hy- 
posoter fugitivus (Say), and many other primary parasites on Malacosoma americana 
(Fabr.), M. californica (Pack.), M. constricta (Stretch), Hemerocampa vetusta (Bdv.), 
Notolophus antiqua (Linn.), Galleria mellonella (Linn.), Lycophotia margaritosa (Haw.), 
Carpocapsa pomonella (Linn.), and other Lepidoptera. It has been reared in great 
numbers from pups of Carpocapsa pomonella (Linn.), which showed little or no work 
of other parasites, and appears to be capable of living also as a primary parasite. The 
tertiary parasite, Pleurotropis albitarsis Ashm., is often reared from it. 

Dibrachys clistocampe (Fitch) (Cleonymus, Semiotellus, Pieromalus) has been reared 
from the larvee of Galleria mellonella (Linn.) in the east and from Phthorimea oper- 
culella (Zeller) in Southern California. It is probably also secondary. ? y 

Dibrachys diacrisie (Crawford) (Celopisthia). Length 2.5 mm., brown, the base of 
the abdomen metallic green. Reared from Diacrisia virginica (Fabr.) in Colorado. 

Pteromalus eurymi Gahan. Length 24.5 mm., robust, shining bronze or brassy, 
portions of the legs reddish and brown, portions of the abdomen appearing Pineal 
ne important natural enemy of Hurymus eurytheme (Bdvy.), in Arizona, Utah, and Cali- 
ornia. i 

Pteromalus hemileuce Gahan. Length 3.8 mm., head and thorax dark green, thorax 
bronzy or black with green iridescence, antenne reddish and black, legs green, brown, 
and pale yellow. Reared from Hemileuca olivie Ckll. in New Mexico. 

Pteromalus puperum (Linn.) (Fig. 691). Length 1.3-4 mm., green, antennze brown, 
fuscous and yellow, legs green and bronze; abdomen of the male golden above and the 
femora and tibie yellow. This is the most important parasite of the cabbage butterfly, 
Pieris rape (Linn.), having been introduced into North America from Europe. The 
adults lay from 20-40 eggs in each chrysalid and the winter is normally passed as larvee 
within the host. Maturity is reached in the spring. There are several generations 
during the summer. Other hosts are Vanessa cardui (Linn.), V. atalanta (Linn.), Aglats 
antiopa (Linn.), and other Lepidoptera. It is also a hyperparasite on Hyposoter fugitivus 
Say) , Rogas spp., Microbracon spp., and other Hymenoptera. In the west it is recorded 
in Colorado, Nevada, and California. The variety vanesse Harris is larger and darker 
in color. It is parasitic on Aglais antiopa (Linn.) and other butterflies, and ranges 
west into Colorado. ity 


1J. C. Crawford, “Diaulinus spp.” Proc. U.S. Nat. Mus., 43, pp. 183-185, 1913. 
2V. L. Wildermuth, Bul. 124, Bur. Ent. U.S. Dept. Agr., p. 21, 1914. 
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. Eupteromalus ' viridescens (Walsh) (Glyphe, Gastrancistrus). Length 1.8 mm., iri- 

ieapent green, legs amber. Parasitic on Ochlodes salvanoides (Bdv.) through A*panteles 
| sp. and Amblyteles astutus (Holm.) in Southern California. 

Hypopteromalus percursor Girault (H. percussor Gir.). Length 2.5 mm., dark green 

with brassy reflections, antenne brown, legs black and white. Reared from larve of 

. the noctuid moth, Luceria tranquilla (Grote) (Zotheca), in Washington, upon which it 

is probably secondary. Reared by writer from Apanteles smerinthi Riley.in northern 

_ California. 
i Aplastomorpha calandre (Howard) (Pteromalus, Meraporus vandinet Tucker, Neo- 
catolaccus australiensis Gir., Aplastomorpha pratti Ashm.). Length 1.15 mm., head 


wee 
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Fig. 691.—The cabbage butterfly parasite, Pteromalus puparum (Linn.). Adult female 
Ovipositing in chrysalis of the cabbage butterfly, Pieris rape (Linn.), and feeding from 
the puncture made by the ovipositor. (Photos by S. B. Doten.) 


and thorax steel blue, abdomen yellowish brown at base and remainder shining black, 
antennz and portions of legs brownish, some specimens coppery green. A cosmopolitan 
species occurring in various parts of the country and in the Southwest. Parasitic on 
Ca panicea (Linn.), Mylabris quadrimaculatus (Fabr.), and Sitophilus oryza 

inn 

Habrocytus langurie Ashmead. Length 2.5-3 mm., black with metallic brassy blue 
or green reflections, legs partly yellow. Parasitic on the eroytlid beetle, Languria 
_ mozardi Latr., in Arizona. It ranges into Virginia where it attacks the above host and 
L. angustata (Beauy.). Habrocytus, simillimus Gahan, reared from Agromyza gibsont 
Malloch from Arizona, may prove to be the same species, according to A. B. Gahan. 

Habrocytus medicaginis Gahan.? Length 1.7 mm., reddish and black, the legs yellow 
and black. The adults begin to appear in March and are most abundant in July and 


1A. B. Gahan, Proc. Ent. Soc. Wash., 22, p. 240, 1920. 
2T. D. Urbahns, Jour. Agr. Research, Ci p. 147, aa 
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August. Hibernation is in the larval or, rarely, in the pupal stage. Parasitic on Brucho- 
phagus funebris How. in the seeds of alfalfa and clovers in New Mexico, Arizona, Utah, 
Idaho, Oregon, California, and undoubtedly other Western States, as well as along the 
eastern slopes of the Rocky Mountains. Habrocytus obscuripes Ashm. and H. rose 

Ashm. are parasitic on Diplolepis spp. (Rhodites spp.) in Colorado. I 

Eutelus bruchophagi Gahan. Length 1.75 mm., iridescent green and black, legs 
partly reddish brown. Parasitic on Bruchophagus funebris How. in Utah. Eutelus 
flavipes Walker is a European and North American species reared from the syr- 
‘phid fly, Chilosia alaskensis Hunter, in Washington by H. EH. Burke.1 Hutelus ee 
bole Canes has been reared from Phytophaga es (Say) in California by C. M 

ackard.? 

Merisus destructor (Say) (Ceraphron, Betomus).2 Length 1.9-2 mm., black with 
blue and green iridescence, legs banded with yellow. A common parasite of Phytophaga 
ses eet (Say) in many parts of North America and recorded in California, by A. 

oebele. 

Pachyneuron altiscuta Howard. Length 2 mm., black with blue reflections, antenns 
pale, legs pale with dark femora. Reared with Aphycus lounsburyt How., Scutellista 
cyanea Mots., and Quaylea whittiert (Girault) from black scale, Sazssetia olew (Bern.), 
in Southern California by the writer. It is a secondary parasite. 

Pachyneuron californicum Girault. Length 1.5-2 mm., bright metallic green, portions 
of antennz and legs pale. Reared as a secondary parasite from Coccus hesperidum 
Linn., Lecaniwm corni Bouché, and Saissetia olew (Bern.) in various parts of California. 
It may in turn be parasitized by the tertiary, Tetrastichus blepyrt Ashm. 

Pachyneuron siphonophore (Ashmead) (Encyrtus, Pachyneuron micans How., Aphi- 
dencyrtus, Propachyneuronia). Length 1 mm., black, abdomen brown on sides, and 
venter, cox, tibis, and tarsi yellow. A secondary parasite on Brevicoryne brassicw 
(Linn.), Toxoptera graminum Rond., Aphis nerii Fonsc., A. gossypit Glover, and other 
Aphidide through Lysiphlebus testaceipes (Cress.). It occurs throughout the United 
States and the writer has frequently reared it in California. 

Rhaphitelus maculatus Walker (Raphitelus). Length 0.5-1 mm., green with bronze 
and brassy reflections, legs partly yellow. A European parasite reared from the bur- 
ee oo Scoly ae rugulosus Ratz. at Venutra, California, by the writer and determined 


hte Best colon (Linn.) (Sphex, Chiropachys). Length 1 mm., metallic coppery 
and green, first and second joints of the antenne and the portions of ‘the legs yellowish. 
Commonly parasitic on Scolytus rugulosus Ratz. in Southern California and in the east 
and on Magdalis enescens Lec. in Oregon, Washington, and British Columbia. It is 
in turn parasitized by Pleurotropis albitarsis Ashm. 

Amblymerus justicia Girault. Length 1 mm., metallic blue-black, the antenne and 
legs partly brownish. It has been reared by the writer from the galls of Diarthronomyia 
hypogea (F. Léw) at Berkeley, California. 

Arthrolytus cneoviridis Girault. Reared from Bucculatrix thurberiella Busck on 
cotton in Arizona. 

Dinotus agrili Rohwer. Length 2.5 mm., bronzy green, with bronze more noticeable 
on the scutellum and middle of abdomen; scape of antenne, tibie, and tarsi reddish; 
Lat opie of the hind tibie whitish. Reared from Agrilus angelicus Horn in Southern 

alifornia. 

Dibrachoides dynastes (Férster) (Pteromalus). A European parasite of Phytonomus 
posticus (Gyll.) introduced into Utah to prey on this insect. It has been taken from 
pup of P. nigrirostris (Fabr.) in Washington by L. P. Rockwood.‘ 

Eurydinota lividicorpus Girault. Length 1.65 mm., robust, dark metallic blue, base 
and apex of the tibia and the tarsi white. Reared from the pupz of Coleophora sacra- 
menta Heinrich, in the San Francisco Bay region by W. M. Davidson and by the 
writer, and in ‘Southern California by the former. Hurydinota flavicorpus Girault 
was also reared from the same host in the San Francisco Bay region, California, by 
W. M. Davidson. 


1 Circ. 61, Bur. Ent. U. S. Dept. Agr., p. 7, 1905. 
2 Proc. U, S. Nat. Mus., 55, p. 128, 1920. 
3 A. Koebele, Bul. 22, Bur. Ent. U. 8. Dept. Agr., p. 93, 1890. 
C. M. Packard, “Life Histories and Methods of Rearing Hessian Fly Parasites.’’ 
Jour. Agr. Research, 6, pp. 367-381, 1916. 
4 Can. Ent., 52, p. 39, 1920. 
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Heteroschema prima Gahan. Length 1.9 mm., head and thorax black, abdomen 
metallic blue, portions of antenne and legs reddish. Parasitic on Agromyza gibsoni 
Malloch in Arizona. 

Urolepis rufipes Ashmead. Length 3 mm., bronzy black, legs and antenne partly 
“age i Parasitic on the pupz of Hphydra hians Say thrown upon the beach around 

ono Lake, California. 

The California tomocera, Tomocera californica Howard (Diplogaster) (Fig. 692). 
Length 2.1 mm., head, face, scape of the antennsx, and portions of legs pale reddish 
brown; thorax metallic black; abdomen blue-black with brown area at base of venter. 
A common parasite on black scale, Satssetia olee (Bern.), Coccus hesperidum Linn., 
and other Coccide. It occurs in California and Hawaii. 


Fia. 692.—The California tomocera, Tomocera californica Howard. (After Howard.) 


Ophelosia crawfordi Riley. Length 2 mm., pale yellow throughout, the apical joint 
of the antennz of the female dark and the fore wings with a conspicuous cloud near 
the middle. It was introduced into California from Australia in 1890 to prey upon 
Icerya purchasi Mask., but apparently never became established in California. 


The scutellista, Scutellista cyanea Motschulsky 1 (Fig. 693). Length 2-3 
mm., short, robust, scutellum very large; metallic blue-black throughout; 
wings hyaline and short; eggs white, oblong, usually with long stalk; 
larve 4-5 mm. long, white, pointed at both ends. The larve live under 
- the mature scales and feed on the eggs. Pupation occurs under the scales 
and the adults emerge through a large circular hole in the dorsum of the 
host. There are several broods a year. The black scale, Sazssetia olee 
(Bern.), is the preferred host, but it has also been reared from Phenacoccus 
artemisie Ehrh., in Southern California by the writer, from Ceroplastes 
floridensis Comst. in Florida, from C. cirripediformis Comst., in Southern 
Europe, and from C. geleatus Newst., in Southern Africa. It is an oriental 
species occurring in Southern Asia in addition to the above localities and 
was introduced into California from South Africa in 1902 through the 
efforts of L. O. Howard and C. P. Lounsbury. This well known parasite 
has become generally distributed throughout Southern California and has 
at times proven quite effective in certain localities. Its efficiency has been 
greatly reduced by the effective work of the secondary parasite, Quaylea 
whittiert (Gir.). 

1H. J. Quayle, Bul. 223, Cal. Agr. Exp. Sta., pp. 179-188, 1911. 
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fia. 693.—The scutellista, Scutellista cyanea Mots. Egg with pedicel; larva; pupse; adult; 
inverted black scale showing pups within; black scales showing exit holes of the adults. 
(After Quayle.) 
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APHELINIDZ.! Aphelinid Parasites. 


_ Mesidia gillette’ Howard. Length 1.02 mm., dull honey yellow, antennz and legs 
pe abdomen ovate, ovipositor not exserted. Reared from Brachycolus tritici Gill. 
y C. P. Gillette in Colorado. 


The common chalcid, Aphelinus diaspidis Howard,? (Fig. 694). Length 
0:78 mm., wing expanse 1.89 mm., dull yellow throughout, the antenne 
darker at apices; the first five abdominal segments each with interrupted 
dusky band near middle; eggs pale yellowish white, 0.16 x 0.96 mm., with 
short stalk at one end; larve pyriform, 0.75 mm. long, tapering more 
towards posterior end, white, with 14 segments; pups dark yellow. The 
eggs are deposited on the bodies of the scale insects beneath the shells 
and hatch in from four to five days. The larve live under the shells 
feeding externally on the host. The species is sexual and parthenogenetic. 
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Fic. 694.—The common chalcid, Aphelinus diaspidis Howard. (After Howard.) 


Common throughout the United States, Hawaii, and Japan, and abun- 
dant in California. Parasitic on Aulacaspis rose (Bouché), Aspidiotus 
camellie Sign., A. juglans-regie Comst., A. perniciosus Comst., Chrysom- 
phalus auranti (Mask.), Lepidosaphes ulmi (Linn.), and other Coccide. 


Aphelinus fuscipennis Howard. Length 0.6 mm., yellow throughout, scutellum dark 
at tip, abdomen with five dusky transverse lateral bands. Occurs in Southern Europe 
and throughout North America and is the most important parasite of the San José 
scale, Aspidiotus perniciosus Comst., on the latter continent. It is common in Cali- 

fornia. Also parasitic on Aspidiotus camelliw Sign., A. hederw (Vall.), A. woe Comst., 
Chionaspis euonymi Comst., Diaspis echinocactt (Bouché), Lepidosaphes glovert (Pack.), 
L. ulmi (Linn.), and, other Coccide. This species is believed by E. W. Rust, P. H. Tim- 
berlake, and A. B. Gahan, to be identical with the preceding one. , 


141, O, Howard, “Rev. of Aphelinine N. A. Tech. Ser. 1, Bur. Ent. U. 8. Dept. Agr., 

1895. New Genera and Species of Aphelininew, with Revised Table of Genera.” Tech. 
‘Ser. 12, pt. 4, Bur. Ent. U.S. Dept. Agr., pp. 69-88, 1907. “Aphis Feeding Species of 
Aphelinus.” Ent. News, 19, pp. 365-367, 1908. 

Ricardo G. Mercet, Los Afelininos. Inst. Nac. de Ciencias Fisico-Naturales, Trabajos 
' Del Museo de Ciencias Nat., Madrid; No. 10, pp. 1-306, 1912. 

A. B. Gahan, “Notes on Aphelinine with Descriptions of New Species.” Proc. U. 
S. Nat. Mus., 55, pp. 403-407, 1919. 

2L. O. Howard, Ann. Rept. U. S. Dept. Agr., p. 355, 1880. Orig. desc. Insect Life, 
6, p. 233, 1893. 

H. J. Quayle, Jour. Econ. Ent., 3, p. 398, 1910. 
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Aphelinus lapisligni Howard.!_ Length 1.05 mm., expanse 2.19 mm.; body shining 
black, antennz largely whitish, legs partly whitish, wings infuscated below marginal 
vein. Reared by L. P. Rockwood from Anuraphis bakeri (Cowen) in Oregon and by 
R. H. Smith from the same host, and also from Anuraphis helichryst (Kalt.) in Idaho. 
Smith reports as high as 97 per cent of the first host parasitized by this insect in Idaho. 
From the same aphis he also reared the secondaries, Polynema striaticorne Gir., Pac- 
hyneuron siphonophore (Ashm.) and Xystus leguminosa (Weld). 

Aphelinus longiclave Mercet (A. capitis Rust).? Length 0.65-0.75 mm., various 
shades of yellow, orange and brown, the fore wings often with a distinct fuscous patch 
covering the basal half. This is a very common species in California where it has been 
reared from Diaspis zamiw Morgan, Chionaspis pinifoliw (Fitch), Aspidiotus camellia 
Sign., and Aspidiotus heder@ (Vall.). It also occurs in Spain. 

Aphelinus mali (Haldeman) (Hriophilus, Blastothrix rose Ashm.). Length 1.2 mm., 
dark brown to nearly black, base of abdomen yellow, legs and antenne partly yellow. 
Occurs throughout the United States and ranges into the Southwestern States. Parasitic 
on Brevicoryne brassice (Linn.), Toxoptera graminum Rond., Macrosiphum rose (Linn.), 
Ertosoma lanigera (Hausm.), Procitphilus Ea a (Riley), and ee Aphidide. 

Aphelinus mytilaspidis Le Baron. Length 0.64 mm., expanse 1.28 mm., bright lemon 
yellow. Occurs throughout Southern Europe, the United States, and is common in 
California. Parasitic on Diaspis carueli Targ., Aulacaspis rose (Bouché), Chionaspis 

pinifolie (Fitch), Lepidosaphes ulmi (Linn.), Aspidiotus hedere (Vall.), and A. pernici- 
osus Comst. 

The golden chalcid, Aphelinus chrysomphali Mercet (A. quaylet Rust). Length 
0.81 mm., lemon yellow throughout and with a faint fuscous patch in the fore wings. 
Reared from Chrysomphalus aurantit (Mask.) and C. citrinus (Coq.) in Southern Cali- 
fornia and from Aspidiotus camelli@ Sign. and other Coccide in Peru by E. W. Rust, 
and from Chrysomphalus dictyospermi (Morg.) in Spain by G. Mercet. 

Aphelinus semiflavus Howard. Length 1.08 mm., expanse 1.87 mm., eyes ‘of female 
obscurely hairy, wings short, pale yellow throughout, the legs faintly dusky. Reared‘ 
from Chattophorus viminalis Monell, Toxoptera graminum Rond. and Myzus persicw 
(Sulzer) in Colorado and from Rhopalosiphum poe Gill. in New Mexico. 

Perissopterus mexicanus Howard. Length 0.84 mm., expanse 2.30 mm., pale orange, 
the entire body and wings curiously spotted with gray ‘or fuscous. Reported in Mexico 
on Coccus hesperidum Linn., Ceroplastes sp., and Pseudococcus sp. Reared by the writer 
Sy Lee rufescens (Ckll.) at Santa Paula, California, and determined by 

Howar 

Perissopterus pulchellus Howard (Aphelinus). Length 1 mm., white, tinged in spots 
with reddish orange, and spotted with black; wings with a black network. Reported 
in the east on Chionaspis pinifolie (Fitch), ‘Aspidiotus perniciosus Comst. and reared 
by the writer fom A. juglans-regie Comst. on cottonwood at Santa Paula, California. 
Determined by L. O. Howard. 

Physcus stanfordi Howard. Length 1.1 mm., expanse 2.07 mm., slender, brown, abdo- 
men with a darker crossband, wings hyaline. Reared from Dinaspis kelloggi (Coleman) 
(Leucaspis) on Douglas fir in California. 

Physcus varicornis Howard. Length 0.7 mm., expanse 1.4 mm., shining black, 
wings hyaline. Occurs throughout the United States and in Sicily and is parasitic 
on Chionaspis americana Johnson, C. quercus Comst., C. furfura Fitch, Aspidiotus 
ancylus (Putn.), A. pernicious Comst., and A. uve Comst. 

Ablerus clisiocampe (Ashmead) (Centrodora). Length 0.7 mm., somewhat metallic 
black with greenish and bluish reflections, antennze and legs brown and white, fore 
wings infuscated with tips clear. Occurs in various parts of the United States on Chion- 
aspis furfura (Fitch), Aulacaspis pentagona (Targ.), Aspidiotus perniciosus Comst., 
we Comst., and A. forbesi Johnson. It is also recorded from the eggs of M alacosoma 
americana (Fabr. ) and M. disstria Hbn. 


1L. O. Howard, Proc. Biol. Soc. Wash., 30, pp. 77-78, 1917. 

R. H. Smith, Research Bul. 3, Idaho Agr. Exp. Sta., pp. 56-57, 1923. 

2H. W. Rust, Ent. News, 26, pp. 73-74, 1 

A. B. Gahan, Proc. U. S. Nat. Mus., oe Bo fs p. 11, 1924. 

3K. W. Rust, Ent. News, 26, p. 75, 1915 

a Je Quayle, Bul. 222, Cal. ees Exp. Sta., p. 131, 1911. Referred to as A. diaspidis 


r YF. M. Webster and W. J. Phillips, Bul. 110, Bur. Ent. U.S. Dept. Agr., p. 123, 1912. 
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Aspidiotiphagus citrinus (Craw) (Coccophagus) (Figs. 695, 696). Length 0.7 mm., 
expanse 1.16 mm., pale brownish yellow, antenne and legs slightly fuscous, middle of 
_ all wings with pale infuscated area, darker band frequently across middle of abdomen. 
_A very common and beneficial species occurring in Southern Europe, Brazil, California, 
and the tropical Pacific Islands. Parasitic on Aspidiotus ancylus (Putn.), A. hedere 
(Vall.), A. perniciosus Comst., A. pini Comst., Aulacaspis rose (Bouché), Diaspis 
bromelia (Kern), D. echinocacti (Bouché), Lepidosaphes becki (Newm.), L. ulmi (Linn.), 


Fie. 695.—The purple scale parasite, Aspidiotiphagus citrinus (Craw). 1, egg; 2, larva; 3, 
larva within body of yellow scale; 4, pupa. (After Quayle.) 


Chrysomphalus aurantiti_ (Mask.), C. citrinus (Coq.), C. aonidum (Linn.), and C. dicty- 
ospermi (Morg.) in California. It is very common on Pinnaspis aspidistre (Sign.) 
on coconut palms in the Pacific South Sea Islands. 

Encarasia angelica Howard. Length 0.74 mm., expanse 1.7 mm., brownish yellow 
throughout. eared from the immature stages of Aleuroplatus coronatus (Quaint.) 
in various parts of California. Encarsia pergandiella Howard is a smaller pale yellow 
species reared by the writer from Aleuroplatus coronatus (Quaint.) and from Trialeurodes 


Fig. 696.—The purple scale parasite, Aspidiotiphagus cttrinus (Craw). Adult. (After Quayle.) 


vaporariorum (Westwood) in California. Hncarsia coquilletti Howard. Length 0.88 
mm., wing expanse 1.7 mm., black, the basal half of the wings faintly dusky. Reared 
from undetermined aleyrodid from sow thistle in Southern California. A number of 
other species are reported from undetermined Aleyrodide in the west. 
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Prospaltella ! aurantii (Howard) (Coccophagus, Prospalta) (Fig. 697). Length 0.7 
mm., expanse 1.16 mm., light brownish yellow, the legs and antennz dusky. Occurs in 
China, Australia, Italy, and the United States, and is a common and important parasite 
of Kermes nigropunctatus Ehrh. & Ckll., Lecaniwm corni Bouché, Aspidiotus juglans- 
regie Comst., A. perniciosus Comst., A. hedere (Vallot), Lepidosaphes becki (Newm.), 
Chrysomphalus aurantit (Mask.), C. citrinus (Coq.) in California; from Aspidiotus pint 
Comst. in New York; from A. forbesi Johnson and A. howardi Ckll. in Colorado; and 
from Lepidosaphes concolor (Ckll.) in New Mexico. 

Prospaltella citrella Howard. Length 0.72 mm., expanse 1.20 mm., bright lemon 
yellow, abdomen with broad brown band on middle dorsum. Parasitic on Kermes 
sp. in Arizona, Reared by writer from Aleuroplatus coronatus (Quaint.) at Santa Paula 
California. 

Prospaltella quercicola Howard. Length 0.73 mm., expanse 1.53 mm., portions of 
head and thorax bright yellow, remainder and abdomen blackish, antennse pale with 
apical joint dusky, legs pale and brown. Reared from Aleuroplatus gelatinosus (Ckll.) 
and A. coronatus (Quaint.) in Southern California. 


Fic. 697.—The red scale parasite, Prospaltella aurantii (Howard). (After Howard.) 


Prospaltella peliatus (Cockerell)? (Mimatomus). Length 0.67 mm., black with bright 
yellow scutellum suffused with brown at the base, antennz reddish, hind coxse brown. 
Parasitic on Aleyrodes pruinosa Bemis euphorbiara Ckll. in Colorado. 

Coccophagus * albicora Howard. Length 2.60 mm., expanse 5.4 mm. shining black, 
hind coxe and portions of the legs whitish. Parasitic on Physokermes insignicola (Craw) 
in California. : 

Coccophagus californicus Howard. Length 1.4 mm., expanse 2.1 mm., dark brown to 
nearly black, the mesoscutellum with posterior edge bright yellow. Parasitic on Icerya 
purchast Mask. and on Lecanium corni Bouché in California. 

Coccophagus immaculatus Howard. Lerigth 0.90-1.20 mm., expanse 2.35 mm., black, 
the metascutellum and portions of the legs yellow, males entirely black. Parasitic 
on Pulvinaria bigelovie Ckll. in Colorado; Coccus hesperidum Linn. and Saissetia hem- 
ispherica (Targ.) in California; and Hricoccus azalee Comst. in the Eastern States. 

Coccophagus lecanii (Fitch) (Platygaster, Coccophagus flavoscutellum Ashm., C. viridus 
How.)* (Fig. 698). Length 1 mm., expanse 2.25 mm., shining black, tegule brown, 
posterior half of mesoscutellum and centre of postscutellum bright lemon yellow, tibic 
pale. An important scale parasite occurring throughout the United States and also in 
Jamaica and Java. It is abundant in California. It attacks the immature stages of the 
scale insects, there being usually but a single larva in the body of the host. Dark pig- 
mentation of the host follows infestation and the larve usually consume the entire 
tissues before pupating. It sometimes becomes a secondary parasite, in which case only 
males have been noted as offspring.® It has been reared from Coccus hesperidum Linn., 


tie tie Howard, ‘‘Key to Species of Prospaltella,” ete. Ann. Ent. Soc. Am., 1, pp. 281- 
2T. D. A. Cockerell, Ent. News, 22, p. 464, 1911. 
A. A. Girault, Ins. Inscit. Mens., 4, p. 114, 1916. 
3L. O. Howard, ‘‘A New Species of Coccophagus with a Table of Host Relations of 
Known Species.” Jour. Econ. Ent., 4, pp. 276-277, 1911. 
4 The above synonymy was furnished by P. H. Timberlake. 
5 P. H. Timberlake, Jour. Econ. Ent., 6, pp. 298-299, 1913. 
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C. pseudomagnoliarum. (Kuw.), Pulvinaria vitis (Linn.), Pseudococcus citri (Risso), 
Ceroplastes floridensis Comst., Lecanium corni Bouché, L. persice (Fabr.), L. prwinosum 
Coq., L. quercitronis Fitch, L. quercifex Fitch, Satssetia olew (Bern.), Physokermes in- 
signicola (Craw), and. other Coccide. 


Fig. 698.—The lecanium parasite, Coccophagus lecanii (Fitch). (After Howard.) 


Coccophagus lunulatus Howard (Fig. 699). Length 0.93.mm., expanse 2 mm., black, 
apical portions of the mesoscutellum bright orange-yellow with an irregular black spot 
at the tip, legs amber, the middle and hind cox and hind femora black. It attacks the 
immature stages of the host and never darkens the body as does the preceding species. 
According to P. H. Timberlake ! it always avoids the vital organs of the host which often 
live until after the adult parasite has issued, confines its attacks to the unarmored scales, 
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Fic. 699.—The lunulate parasite, Coccophagus lunulatus Howard. (After Howard.) 


and records from the armored scalesare in error. It is always a primary parasite and 
is common in California on Coccus hesperidwm Linn., C. pseudomagnoliarum (Kuw.), 
Lecanium corni Bouché, and Saissetia olee (Bern.). : 

_ Coccophagus ochraceus Howard. Length 0.7 mm., expanse 1,53 mm., ochraceous 
or dark amber-yellow throughout. Parasitic on immature stages of Lecanium cornt 


1 Jour. Econ. Ent., 6, pp. 299-300, 1913. 
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Bouché and Saissetia olew (Bern.) in California. It was reared from the latter in great 
are by the writer at Berkeley, California, in October 1922, and determined by A. 
B. Gahan. : 

Coccophagus scutatus Howard. Length 1.6 mm., expanse 3.3 mm., black, the meso- 
scutellum with a broad transverse orange or yellow band clear across. Reared by the | 
writer from Kermes nigropunctatus Ehrh. and Ckll. in Southern California and deter- 
mined by A. B. Gahan. H.Compere has recently described Coccophagus anthracinus 
Compere and C. trifasciatus Compere, from Saissetia olew (Bern.). Both were intro- 
duced into Southern California by E. W. Rust and H. S. Smith from South Africa. 
(H. Compere, Univ. Cal. Pub. Tech. Bul. Ent. 3, pp. 8309-312, 1925.) 

Eretmocerus californicus Howard. Length 1.5 mm., expanse 1.5 mm., pale yellow 
throughout. Secondary parasite on Aleyrodide in Southern California. H. haldemani 
Howard. Length 0.64 mm., expanse 1.78 mm., lemon yellow, antenne as long as body, 
club more than four times as long as the pedicle. Secondary on Aleuroplatus coronatus 
(Quaint.) at Berkeley, California. 


ENCYRTIDZ.! Encyrtid Parasites. 


Anusia neomexicana Ashmead. Length 1.65 mm., iridescent reddish with violet 
reflections. First recorded from New Mexico. Reared from Amonostheriwm lichten- 
stoides (Ckll.) in Southern California. 

Formicencyrtus thoreauint Girault.2 Length 1.58 mm., ant-like, reddish brown with 
yellow and white markings, wings scale-like and conspicuous, abdomen with fine white 
pubescence. Parasitic on Dactylopius confusus (Ckll.) in New Mexico. 

Anagyrus clausent Timberlake. Length 1.73 mm., yellow and brownish through- 
out. Parasitic on Pseudococcus maritimus (Ehrh.) at Fresno, California. 

Anagyrus subalbicornis (Girault) (Hpidinocarsis). Length 1.50-1.70 mm., long, 
slender, dull black with yellow markings, antenne black with extreme base white. 
Parasitic on Pseudococcus maritimus (Ehrh.) at Fresno, California. It is in turn para- 
sitized by Achrysopophagus modestus Timb., Thysanus elongatus (Gir.), and Tetrasti- 
chus blepyri Ashm. 

Anagyrus yucce (Coquillett) (Blastothrix). Length 1.75 mm., very similar to Blasto- 
thric longipennis Howard. Reared from Puto yuccw (Coq.) in Southern California. 

Acerophagus 3 citrinus Howard (Rhopoideus). Length 0.55-0.60 mm., wings small, 
expanse 1.4 mm., pale orange, antenne faintly dusky, ovipositor sheaths nearly black 
at tips. Reared from Aspidiotus perniciosus Comst., in California. 

Acerophagus erit Timberlake. Length 0.7 mm., yellow and orange with black mark- 
ings, chiefly on the underside. Reared from Amonostherium lichtensioides (Ckll.) in 

tah. 

Acerophagus fasciitpennis Timberlake. Length 0.75-0.80 mm., lemon and orange 
yellow, wings with a smoky band across the disk. Reared from immature stages of 
Pseudococcus crawi (Coq.) in Southern California. 

Acerophagus gutierreziw Timberlake. Length 0.7 mm., pale yellow throughout. 
Reared from Pseudococcus gutierrezie (Ckll.) in New Mexico. 

Acerophagus notativentris (Girault) (Pseudaphycus). Length 0.42-0.80 mm., cad- 
mium yellow with blackish brown blotch on the abdomen. Reared from Pseudococcus 
maritimus (Ehrh.) at Fresno, California. Is parasitized by Thysanus elongatus (Gir.). 

Acerophagus pallidus Timberlake. Length 0.9 mm., uniformly chrome lemon yellow, 


ey O. Howard, “Some New Encyrtine.”’ Proc. U. S. Nat. Mus., 21, pp. 231-248, 

W. H. Ashmead, ‘‘Genera of the Subfamily Hncyrtine.”’ Proc. U. S. Nat. Mus., 22, 
pp. 323-412, 1900. 

H. L. Viereck, Hym. Conn., pp. 491-493, 1916. Z 

R. G. Mercet, Fam. Encirtidos. Fauna Iberica Hym. Inst. Nacional de Ciencias, 
Museo Nat. de Cien-Naturales, Madrid, pp. 1-732, 1921. 

P. H. Timberlake, “‘New Genera and Species of Encyrtine from California Parasitic 
on Mealybugs.” Univ. Cal. Pub. Tech. Bul. Ent., 1, pp. 347-367, 1918. 

P. H. Timberlake and C. P. Clausen, “Parasites of Pseudococcus maritimus (Ehrh.) 
in California.” Univ. Cal. Pub. Tech. Bul. Ent., 3, pp. 223-292, 1924. 

2A. A. Girault, Psyche, 23, p. 45, 1916. 

3 P. H. Timberlake, Genus Acerophagus. Proc. U.S. Nat. Mus., 50, pp. 574-579, 1916. 
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with apex of ovipositor black and wings hyaline. Reared from Pseudococcus eriogoni 
Ebrh. in Southern California. 

Achrysopophagus modestus Timberlake. Length 1.51 mm., brown and yellow, the 
abdomen iridescent green, wings infuscated at the extreme base. Parasitic on Zar- 
hopalus corvinus (Gir.) and Anagyrus subalbicornis (Gir.) at Fresno, California. 

Stemmatosteres apierus Timberlake.! Length 0.5-0.6 mm., ocelli absent, wings 
abortive, mesonotum reduced, chrome yellow, the antenne and legs partly dusky. 
Reared from Pseudococcus timberlaket Ckll. on salt marsh grass in the San Francisco Bay 
region, California. 

Pseudococcobius * clausent Timberlake. Length 0.8 mm., yellow, brownish, and 
black. Reared from Amonostherium lichtensioides (Ckll.) in Southern California, and 
from FEriococcus palustris Dodds on salt marsh 


grass in the San Francisco Bay region, California. 

Cirrhencyrtus ehrhorni (Timberlake) (Pseudo- e 
coccobius). Length 1-1.1 mm., pale orange yel- 
low. Reared from Pseudococcus sequoie (Colm.) 


on Monterey cypress in the San Francisco Bay 
region, California. 


Pseudococcobius fumipennis Timberlake. Length 
0.9-1.2 mm., black with white and yellow mark- 
ings. Reared from Phenacoccus solani Ferris in 
Southern California. 


Pseudaphycus * angelicus (Howard) (A phycus). 
Length 0.72 mm., orange with dusky markings. 
Reared from Pseudococcus maritimus (Ehrh.), 
P. gahani Green, P. ryani (Coq.), P. longispinus 
(Targ.), and Pseudococcus spp. in Southern Cali- 
ornia, 


Fie. 700.—Aphycus lounsburyi How- 
ard. Eggs before (top) and after 
(bottom) being deposited. (After 
Smith and Compere.) 


ves 


Fic. 701.—Aphycus lounsburyi Howard. First-stage larva showing stalk and shield and 
tracheal system. (After Smith and Compere.) 


Zinasioidea * kermicola Timberlake. Length 0.75-1.25 mm., yellow and white with 
black markings on the antenne and dorsum. Reared from Kermes nigropunctatus 
Ehrh. and Ckll. in Southern California and from K. galliformis Riley in Utah. 

Aphycus * alberti Howard. Length 0.5-0.9 mm., brownish orange yellow with black- 
ish markings. Occurs in Australia, Hawaii, and Southern California. Commonly 


1p. H. Timberlake, Univ. Cal. Pub. Tech. Bul. Ent., 1, pp. 352-355, 1918. 
2P. H. Timberlake, ‘Genus Pseudococcobius.” Proc. U. S. Nat. Mus., 50, pp. 563- 


567, 1916. 


7 a a Timberlake, “Genus Pseudaphycus.”’ Proc. U. S. Nat. Mus., 50, pp. 569- 
574 6. 
‘PH. Timberlake, “Genus Aénasioidea.”’ Proc. U. S. Nat. Mus., 50, pp. 579, 585, 
1916. 

5 P. H. Timberlake, ‘Revision of the Genus Aphycus.”’ Proc. U. S. Nat. Mus., 50, 


pp. 587-640, 1916. 
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parasitic on Coccus hesperidium Linn. This species has often been confused with Aphy- 
cus flavus Howard. ‘ 

Aphycus ceroplastis Howard. Length 1.1-1.4 mm., yellow and brown, scutellum 
and most of mesopleura blackish. Parasitic on Ceroplastes irregularis Ckll. in New 
Mexico. : 

Aphycus coquilletti Howard. Length 0.8-0.9 mm., yellow with brown markings, 
the mesnonotum being wholly blackish brown. Parasitic on Pulvinaria bigelovie Ckll. 
in Utah and California. 

Aphycus cockerelli Howard. Length 1.28 mm., pale lemon yellow, scape of the 
antennez mostly black. Reared from Lecaniwm sp. on osage orange in New Mexico. 

Aphycus eriococct Timberlake. Length 0.9 mm., chrome yellow with blackish and 
white markings, club of antenna with first three joints of the funicle black and the last 
three white. Parasitic on Hriococcus quercus (Comst.) in Utah and California. 

Aphycus flavus Howard. Length 0.6—-1.2 mm., expanse 2 mm., bright lemon or orange 
yellow, scape of antenna with small longitudinal dusky streak on upper margin near 
apex, basal half of club brown. A cosmopolitan species occurring in Southern Europe, 
South America, and Florida.. According to Timberlake it does not oecur in California 
and the many records of it refer to Aphycus alberti Howard and more often to Aphycus 
luteolus Timb. It is parasitic on Coccus hesperidum Linn., Satssetia olee (Bern.), and 
other unarmored Coccide. 


cao 


Fie. 702.—A phycus lounsburyi Howard. Mature larva. (After Smith and Compere.) 


Aphycus fuscipennis Howard. Length 1.0-1.35 mm., dull black, head and legs pale 
yellow, wings with a pale band. Parasitic on Lecanium cornt Bouché on manzanita in 
Sonoma County, California. a 

Aphycus howardi Cockerell. Length 1 mm., easily distinguished by its bright scarlet 
color, antennal club brown, tarsi white, wings with cloud ending at stigmal vein. Para- 
sitic on Hriococcus tinsleyi Ckll. in New Mexico. : 

Aphycus immaculatus Howard. Length 0.55 mm., expanse 1.3 mm., uniform dark 
and amber or yellowish brown, head paler, antenne and legs dusky yellow, wings hya- 
line. According to P. H. Timberlake, the record from Chrysomphalus aurantii (Mask.) 
is probably erroneous. It occurs in Southern California. 

Aphycus lecanit Howard. Length 0.7-1.0 mm., blackish brown with orange and 
yellow colorations, wings with contrasting dark and pale crossbands. A common species 
in California parasitic on Lecaniwm corni Bouché, L. quercitronis Fitch, L. pubescens: 
Ehbrh., and Physokermes insignicola (Craw). 

Aphycus lounsburyi Howard} (Figs. 700-703). Length 0.7-1.4 mm., expanse 1.6 
mm., lemon or orange-yellow with distinct black markings, wings hyaline. The minute 
translucent white eggs are 0.2 x 0.08 mm., and stalked; the first stage larvee have a long 
air stalk, while the full grown forms are 0.3-1.7 mm. long and 0.6-0.9 mm. in diameter, 
white, tapering towards both ends, and without air stalk. The complete life eycle 
varies from one to three months. A very important parasite of the half grown black 
scale, Satssetia olew (Bern.). It was first known in South Africa, but was introduced 
into California from Australia by E. J. Vosler and H. 8. Smith in 1918. After bein 
reared in the State Insectary, colonies were subsequently distributed in various parts o 
Southern California where in 1919-1922 the parasite became exceedingly numerous 
along the coast in the citrus-growing sections, and particularly in Santa Barbara, 


cane S. Smith and H. Compere, Mthly. Bul., Cal. State Dept. Agr. 9, pp. 310-320, 
H. 8. Smith, Zbid., 10, pp. 127-137, 1921. 
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Ventura, Los Angeles, and Orange Counties, where the broods of the host are uneven. 
In many orchards it completely controlled the black scale. Its success has been sadly 
handicapped by the appearance of several equally efficient secondary parasites, Quaylea 
' whittiert (Girault), Husemion californicum Compere, Tetrastichus blepyrt Ashmead, Cheilo- 
neurus inimicus Compere, and others, which have in some cases rendered it almost 
useless. The mite, Pediculoides ventricosus (Newp.), ebay 
also kills the immature stages in the insectaries. [~~ 
The rearing of great numbers of this parasite by —_” 
private, codperative, and county insectaries has 
enabled the parasite to continue effective in some 
places. In the warmer interior valleys where the 
broods of the black scale are even, the parasite 
cannot well carry through the period between Au- 
gust and February when the scales are too young 
to permit parasitism. 

Aphycus luteolus Timberlake! .(Fig. 704). 
Length 0.7-0.8 mm., pale clay yellow marked 
with brown and black. This species has been 
commonly and erroneously referred to as Aphycus 
flavus Howard. It is common in California and 
is parasitic on Coccus hesperidum Linn., C. pseu- 
domagnoliarum (Kuw.), and Saissetia olee (Bern.). 

Aphycus physokermis Timberlake. Iength 0.8— 
1.5 mm., yellow with brown and blac«x dorsal 
markings, antennal club yellow, base xnd preced- 
ing joints black. Parasitic on Physokermes insig- 
nicola (Craw) in California. It is parasitized by 

_ Tetrastichus blepyri Ashm. and Chetloneurus inimi- 
cus Compere. : 

Aphycus pulvinarie Howard (A. californicus 
How., A. oregonensis How.). Length 0.75-1.10 

-mm., yellow with black markings. Parasitic on 
Pulvinaria vitis (Linn.)in Utah and Oregon, on 
Lecanium cornt Bouché in California, and on L. 
nigrofasciatum Perg. in the east. 

Blastothrix longipennis Howard. Length 1.75 
mm., expanse 4.15 mm., metallic greenish and 
bluish black, middle of the antennze and _ por- 
tions of legs whitish. Reared by writer from 
Lecanium corni Bouché, L. pruinosum Coq., and 

_L. quercitronis Fitch in California. 

Aphidencyrtus aphidiphagus (Ashmead) (En- 
cyrtus).2 Length 1.5 mm., metallic green and 
blue-black, antennz brown, legs mostly pale yel- 
low, the femora brown except at tips and the 

_ tibize with a brown area near the bases. A sec- a ee 
ondary parasite of Brevicoryne brassice (Linn.), Fic. 703.—Black scale, Saissetia olee 


Toxoptera graminum Rond., and other Aphidide, (Bern.), on lemon branch showing 
through Lystphlebus testaceipes (Cress.) and A phi- exit holes «f the adults of Aphycus 
abe spp. It occurs in various parts of the United lounsburyi Howard. 

tates. 


_ Mieroterys flarus (Howard) (Encyrtus) * (Figs. 705, 706). Length 0.8-1.2 mm., ex- 
panse 3 mm., deep brownish yellow, abdomen with brown spots on the sides of the first 
two segments, antennz partly white, front wings with dusky bands and markings. A 

common species along the coast of Central-and Southern California. Parasitic on 

Coccus hesperidum Linn., Lecaniwm corni Bouché, Saissetia hemispherica (Targ.), 


1H. J. Quayle, Bul. 214, Cal. Agr. Exp. Sta., p. 476, 1911. 
H. J. Quayle and E. W. Rust, Bul. 223, Cal. Agr. Exp. Sta., pp. 190, 194, 1911. 
_ P.H. Timberlake, Jour. Econ. Ent., 6, p. 294, 1913. 
2A. B. Gahan, Proc. Ent. Soc. Wash., 20, p. 66, 1918, and 25, p. 187, 1923. 
A. B. Gahan and M. M. Fagan, U.S. Nat. Mus. Bul., 124, p. 14, 1923. 
8 P. H. Timberlake, Jour. Econ. Ent., 6, pp. 295-298, 1913. 
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Pulvinaria vitis (Linn.), and other Coccide. It also cecurs in the Eastern States. Mi- 
croterys mazzanini Girault has been reared from Physokermes tnsignicola (Craw); and 
Microterys titiant Girault from Lecaniwm corni Bouché in California. 

Pseudleptomastiz squammulata (Girault) (Paraleptomasiix notatus Gir.). Length 
1 mm., the head dark metallic green, thorax purple, abdomen black, antennz black, 


Fia. 704.—Aphycus luteolus Timberlake. (After Howard.) 


tip of scape yellowish, legs pale yellow with dusky markings on the coxe and femora. 
Parasitic on Pseudococcus maritimus (Ehrh.) at Fresno, California. It is attacked by 
the secondaries, Tetrastichus blepyri Ashm. and Thysanus elongatus (Gir.). 


aN JES 


Fia. 705.—The soft brown scale parasite, Microterys flavus (Howard). 


The Sicilian mealybug parasite, Leptomastidea abnormis (Girault) (Tana- 
omastiz,' Paraleptomastix).2 Length 0.75-1.50 mm., general color golden 
or dusky yellow, top of head yellow, face white, thorax and abdomen 
brown and yellow above and white and dusky below, antenne brown, 


1P, H. Timberlake, Univ. Cal. Pub. Tech. Bul. Ent., 1, pp. 362-367, 1918. 
2H. L. Viereck, Mthly. Bul., Cal. State Com. Hort., 4, pp. 208-211, 1915. 
H.S. Smith, Jour. Econ. Ent., 10, pp. 262-268, 1917. 
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legs pale yellow and brown, fore wings with three dark infuscated trans- 
verse bands. The adults have the characteristic habit of holding the wings 
outstretched when walking about. The minute transparent eggs have a 
short tube at one end. They are inserted into the bodies of the host and 
hatch in from 3-6 days. The whitish eruciform larve live singly in the hosts 
and mature in 8-25 days. Pupation occurs within the dead skins of the 
hosts. A complete generation requires from 1-2 months. This interesting 
and effective parasite was introduced into California from Sicily in 1914 
by H. L. Viereck and H..S. Smith and bred up and distributed throughout 
the State. It is most effective in Southern California where it chiefly 
attacks the citrus mealybug, Pseudococcus citri (Risso), but also parasi- 


Fie. 706.—Exit holes of Microterys flavus (Howard) in adults of the soft brown scale, Coccus 
hesperidum Linn. (After Quayle.) 


tizes P. krauhnie (Kuw.) as well. Gyranusa claripennis Timberlake 
(Tanaomastix) is easily separated from the preceding species by the wholly 
hyaline wings. It has been reared from Pseudococcus ryani (Coq.) in 
Southern California. 


Oencyrtus gjohnsonit (Howard) (Encyrtus). Length 0.8 mm., robust, expanse 2.1 mm., 
dark metallic green or blackish, antennze very dark brown, legs pale yellow. Parasitic on 
the eggs of Murgantia histrionica (Hahn) in various parts of the United States. Reared 
in large numbers from this host, laid on wild bladder-pod growing along the ocean in 
Southern California.? : 

Zarhopalus? corvinus (Girault) (Anargyrella corvina Gir.).3 Length 1.15-1.73 mm., 
dark purplish black, tarsi yellow except the black distal joint. Parasitic on Psewdococcus 
maritimus (Ehrh!) at Fresno, California. It is parasitized by the secondaries, Achry- 
sopophagus modestus Timb., Thysanus elongatus (Gir.) and Tetrastichus blepyrt Ashm. 


1P.C. Jour. Ent. and Zodl., 14, p. 76, 1922. 


2 P. H. Timberlake, Univ. Cal. Pub. Tech. Bul. Ent., 3, pp. 235-240, 1924. 
3A. A. Girault, Jour. N. Y. Ent. Soc., 23, p. 169, 1915. Orig. desc. 
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Zarhopalus sheldoni (Ashm.) is 2 mm. long, dark brown to black with brownish infus- 
cated wings. It has been reared from the same host in Southern California. 

Quaylea whittieri (Girault) (Cerchysius)! (Fig. 707). Length 1-1.3 mm., metallic 
blue-black, the antenne and legs largely brown. A very abundant and effective second- 
ary parasite on Scutellista cyanea Mots. and Aphycus lounsburyi How. in Southern Cali- 
fornia. It is the chief factor in reducing the efficiency of these two primary parasites. 

Homalotylus ? affinis Timberlake. Length 1.39-1.70 mm., ovipositor 0.227 mm., 
orange and yellow, the antenne black and white, mesoscutum dark brown to black 
front and middle legs yellow, hind legs dark brown or blackish except tarsi, base o: 
femora and coxe which are yellowish, fore wings with broad dusky crossband. Parasitic on 
the larve and pups of Hyperaspis osculans Lec. which feeds on Dactylopius tomentosus 
(Lamarck) on opuntia cactus in Southern California. Homalotylus hyperaspidis Timber- 
lake is a similar species parasitic on Hyperaspis undulata (Say) in Utah, Southern Cali- 
fornia, and neighboring States. 

Homalotylus terminalis (Say) californicus Girault (H. obscurus How. californicus Gir.). 
Length 1.28-2.26 mm., head metallic dark green or greenish black, remainder of body 
metallic black with blue and green reflections and with yellow markings, legs and anten- 
nz partly white and yellow, fore wings with broad brownish crossband. Reared from 
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Fic. 707.—The hyperparasite, Quaylea whittiert (Girault). (After Quayle.) 


larve and pupz of Adalia bipunctata (Linn.), Coccinella novemnotata Herbst, and C. 
transversoguttata Fald. quinquenotata Kirby in Utah, from Hippodamia convergens Guér. 
and Disonycha sp. in the east, and from Cheilomenes sexmaculata (Fabr.), an oriental 
ladybird beetle, introduced into California in 1912. The latter has not become estab- 
lished in California. 

Anisotylus * similis (Ashm.) utahensis Timberlake. Length 1.35-2.03 mm., yellow and 
orange marked with brown and greenish black, the abdomen and the notum greenish 
black, fore wings with large dark blotch in the middle costal region, extending beyond 
half the distance between the costal and anal margins. Parasitic on the larve of Scymnus 
americanus Muls. and S. lacustris Lec. in Utah. A pale variety of this species has been 
reared from larvee of Scymnu sp. at Riverside, California, by P. H. Timberlake. 

Isodromus * icerye Howard (I. pulcher Gir., Parataneostigma nigriazille Gir.). Length 
1.70-2.11 mm., bright canary yellow with blackish dorsal markings, wings with small 


1H. J. Quayle, Bul. 223, Cal. Agr. Exp. Sta., p. 187, 1911. Cerchysius sp. 

“A. A. Girault, Ent. News, 29, p. 66, 1918. 

P. H. Timberlake, Proc. Ent. Soc. Hawait, 4, p. 214, 1920. ; 5 

2P. H. Timberlake, “Rev. of the Genus Homalotylus.” Proc. U. S. Nat. Mus., 56, — 
pp. 133-176, 1920. ; 

3 P. H. Timberlake, Proc. U. S. Nat. Mus., 56, pp. 170-176, 1920. a 

4 bid 56, pp. 176-194, 1920. ‘ 
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dusky spot at the end of the stigmal vein. Reared from the pup of Chrysopa californica 
Coq. and Sympherobius angustus (Banks) in Southern California. Jsodromus niger 
Ashmead. Length 2-2.39 mm., shining metallic black, antenne brown and black, legs 


bas yal 


Fic. 708.—The brown apricot scale parasite, Encyrtus (Eucomys) californicus Girault (Comys 
: fusca Howard). 


partly brown, yellow, and whitish. Reared from cocoons of Chrysopa californica Coq. and 
Sympherobius angustus (Banks) in Southern California and other insect material in the 
Eastern States and also in Formosa. 

Encyrtus (Eucomys) californicus Girault (Comys fusca Howard) (Fig. 708). Parasite 
of the brown apricot scale. Length 2.6 mm., expanse 5 mm., very dark brown through- 


Fic. 709.—The splendid parasite, Chrysoplatycerus splendens (Howard). 


out, base of fore wings clear, with the apical three-fifths infuscated, legs and antennz 
partly yellow. This species is recorded in the east and appears to be indigenous to 
California being a common and very often an effective parasite of Lecanium corni Bou- 
ché. It has also been reared from L. quercitronis Fitch by the writer. ‘ 
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Bothriothorax1 californicus Howard. Length 1.75 mm., expanse 4.4 mm., metallic 
blue-green, legs brown with yellow tarsi. Reared from pupx of Lasiophthicus pyrastri 
(Linn.) in the San Francisco Bay region, California. Bothriothorax planiformis Howard 
(B. planifrons D. T.) and B. rotundiformis Howard both occur in the Sierra foothills of 
Central California. 

Chalcaspis phenacoccit (Ashmead) (Blepyrus). Length 1.4 mm., brassy black with 
greenish reflections, pedicel and club of antennz and all tarsi except tips yellow. Reared 
from Phenacoccus cevallie Ckll. in New Mexico and from P. solani Ferris in Southern 
California. 

Cheiloneurus albicornis Howard (Chiloneurus). Length 1.8 mm., head reddish, re- 
mainder of body black, antennz brown and white, legs black, brown, and yellow, ovi- 
positor yellow-brown. Parasitic on Lecaniuwm spp. and Kermes sp. in the east and reared 
with the pteromalid, Hunotus lividus Ashm., from Pulvinaria vitis (Linn.) in Colorado. 

Cheiloneurus inimicus Compe e. Length 1.6 mm., females dark yellowish with dark 
green, brownish, and black markings, portions of legs whitish, fore wings partly in- 
fuscated, males metallic black with green and coppery reflections, wings hyaline. Para- 
sitic on Aphycus lounsburyi How. and A. physokermis Timb. in Southern California. 

Achrysopophagus dactylopit (Howard) (Cheiloneurus). Length 1.92 mm., yellow and 
brownish, the antenne white near the middle and dusky or black at tips, the wings 
hyaline at base and apical three-fifths infuscated. Occurs in various parts of the United 
States on Pseudococcus citri (Risso) and has been reared from Phenacoccus cevallie Ckll. 
in New Mexico. ; 


Fia. 710.—The splendid parasite, Chrysoplatycerus splendens (Howard). 1, 2, 3, antenns; 
8, cross section to show union of segments; 4, wings; 5, first, second, and third legs; B, 
bulb; C, club; F, funicle; P, pedicel; R, ring joints; 8, scape. 


Chrysoplatycerus ? splendens (Howard) (Rileya) * (Figs. 709, 710). Length 
of female 2.1 mm., expanse 1.93 mm., metallic black with blue, green, and 
purple reflections, the scutellum lustrous green, apical two-thirds of fore 

1L. O. Howard, “Bothriothoracine Insects of U.S.” Proc. U. S. Nat. Mus., 17, pp. 
605-613, 1894. 

2P. H. Timberlake, “Rev. of the Genus Chrysoplatycerus.”’ Proc. U. S. Nat. Mus., 
61, art. 2, pp. 1-10, 1922. : 

3H. O. Essig, P. C. Jour. Ent., 3, pp. 521-522, 1911. 
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wings infuscated, tarsi and middle femora reddish, antenne very large. 
The males are similar in color, antenne much more slender, wings shorter 

_and wider than those of the female, entirely hyaline. This species appears 
to be indigenous to Southern California where it is parasitic on Pseudococcus 
citrt (Risso), P. maritimus (Ehrh.), and P. ryant (Coq.). Chrysoplatycerus 
ferrisi Timberlake is separated from the preceding species by the reddish 
orange or brownish head and prothorax. It is parasitic on Pseudococcus 
adenostome Ferris at San Diego, California. Both of these parasites are 
attacked by the secondary, Tetrastichus blepyri Ashm. 


Fig. 711.—The California hyperparasite, Husemion californicum Compere. (After Compere.) 


Eusemion californicum Compere! (Fig. 711). Length 1.1-1.7 mm., metallic 
black with blue, green, purple, and cupreous reflections, portions of legs 
yellowish, fore wings infuscated with the bases hyaline. A common and 
effective parasite on Aphycus lounsburyi Howard in Southern California. 
Eusemion longipenne (Ashm.)? is distinguished from the above by the 
absence of the band of silvery hairs in front of the eyes. It is parasitic on 
Microterys flavus (How.) and on Aphycus flavus Howard in Southern 
California. It was described from Florida. 


1H. Compere, Univ. Cal. Pub. Tech. Bul. Ent., 3, pp. 304-308, 1925. 
2P, H. Timberlake, Jour. Econ. Ent., 6, pp. 301-303, 1913. 
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Humnterellus hookeri Howard.1 Length 0.85 mm., expanse 2.04 mm., shining black, 
antennz fuscous, legs brown and yellow, wings hyaline. Originally described from the 
tick, Rhipicephalus teranus Banks, in Texas and subsequently taken from Dermacentor 
parumapertus Neum. marginatus Banks on jackrabbit and dog in Green Valley, Cali- 
fornia, by H. P. Wood.? ; 


SIGNIPHORIDZ.’ Signiphorid Parasites. 

Signiphora aleyrodis Ashmead. Length 0.5 mm., mostly golden yellow, brown basal 
band on abdomen, scape of the antenne entirely yellow. Recorded in various parts of 
North and South America on Aleyrodes sp. and on Aspidiotus camellie Sign., Chrysom- 
phalus aonidum (Linn.), C. dictyospermi (Morg.), and Lepidosaphes carinata (Ckll.). 
Reared from immature stages of Aleuroplatus coronatus (Quaint.) in Southern California. 

Signiphora coquilletti Ashmead. Length 0.5 mm., bright golden yellow, dark brown 
blotch on basal third of the abdomen, club of antennz wholly yellow. Parasitic on 
Aleuroplatus coronatus (Quaint.), A. gelatinosus (Ckll.), and Aspidiotus sp., in California 
and Mexico. ; 

The yellow-cloaked chalcid, Signiphora flavopalliata Ashmead occidentalis Howard 4 
(Fig. 712). Length 0.53 mm., expanse 1.2 mm., brown, sides and venter of thorax 
yellowish, wings with dusky band beneath the marginal vein. Distributed throughout 


Fig. 712.—The yellow-cloaked chalcid, Signiphora flavopalliata Ashmead occidentalis Howard. 
(After Howard.) , 


the United States and Mexico and common in California. Parasitic on Aspidiotus 
camellie. Sign., A. cydonie Comst., Lepidosaphes beckt (Newm.), L. gloveri (Pack.), 
Chrysomphalus aurantit (Mask.), and C. citrinus (Coq.). 

Signiphora mexicana Ashmead. Length 0.45 mm., yellow, the mesonotum brown 
and the abdomen brassy black, wings hyaline, tarsi white. Parasitic on Aspidiotus 
hedere (Vall.) and Aspidiotus spp. in Southern California and Mexico. 

Signiphora thoreawint Girault. Length 5.5 mm., head, thorax, and most of the ad- 
domen yellow, club of the antennz entirely black, narrow brown band at base of abdomen. 
Reared from Aspidiotus hedere (Vall.) at Santa Barbara, California. 

Thysanus elongatus (Girault) (Neosigniphora).’ Length 0.5-1.0 mm., black, legs 
black and brownish, the tarsi yellow and fuscous, fore wings with a cross band opposite 
the stigmal vein. Common in California and secondary through the primary parasites, 
Acerophagus notativentris (Girault) Pseudleptomastix squammulata (Gir.), Zarhoplaus 
corvinus (Gir.), and Anagyrus subalbicornis (Gir.) and tertitary through Achrysopophagus 
modestus Timb. and Tetrastichus blepyri Ashm., all on Pseudococcus maritimus (Ehrh.). 


11. O. Howard, Can. Ent., 40, pp. 289-241, 1908. 
2 Jour. Econ. Ent., 4, p. 425, 1911. 
3W.H. Ashmead, Proc. U. S. Nat. Mus., 22, pp. 409-412, 1900. 
A. A. Girault, “Mon. Signiphorine.” Proc. U. S. Nat. Mus., 45, pp. 189-288, 1913. 
4A. A. Girault, Psyche, 23, p. 41, 1916. 
5 Ibid. 
P. H. Timberlake and C. P. Clausen, Univ. Cal. Pub. Tech. Bul. 3, pp. 246-248, 
281-284, 1924. 
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Thysanus nigra (Ashmead) (Signiphora). Length 5.5 mm., wholly shining black, middle 
and front tibise brown, tarsi white, basal half of wings infuscated. Recorded on Aspi- 
diotus perniciosus Comst. in New York and on Coccus hesperidum Linn. in California. 


EUPELMIDZ.! Eupelmid Parasites. 

Anastatus ruficollis (Cameron) (Bephrata, Brasema) (Fig. 713). Length 6-7 mm., 
abdomen compressed laterally, reddish, antennal segments 6-9, the meso- and meta- 
notum and dorsum of the abdomen black, 
wings yellowish except at base. A very 
common parasite on the eggs of Micro- 
centrum rhombifolium (Sauss.) in Cali- 
fornia. The species was described from 
Panama. It has generally been errone- 
ously identified as Anastatus mirabilis 
(Walsh) (Hupelmus) in the past in Cali- 
fornia. 

Anastatus semiflavidus Gahan.? Length 
2.3-2.5 mm., brassy green, yellow, and 
brown, the fore wings of the female with 
a median and apical dusky band, those of 
the male hyaline. An effective parasite 
on the eggs of Hemileuca olivie Ckll. in 
New Mexico. 

Arachnophaga picea (Howard) [Hupel- 
mus piceus (Riley) Howard]. Length 3.1 
mm., metallic black with bronze and 
brassy reflections. Reared from eggs of 
the spiders, Argiope argentata (Fabr.) and 
Phidippus orpifex (McCook) in Southern 
California. 

Ptinobius agrili Rohwer. Length 2.5- 
4.25 mm., metallic bronzy green with 
purplish reflections, antennz reddish, the 

apical joint black, legs reddish except 
pres spot on the exterior tips of the hind 
emora, fore wings with dusky spot at 
end of marginal vein and a wide dusky 
band in the middle. Reared from twigs 
of live oak infested with Agrilus angelicus 
Horn in Central and Southern California. 

Husandalum coquilletti (Ashmead) 
(Ratzeburgia). Length 4.5-5 mm., black 
and bronzy green, legs reddish and yellow, 


Fic. 713.—The katydid egg parasite, Anas- 


fore wings with a dark band beneath mar- 
ginal vein. Reared from the immature 
stages of Gime gracilis Lec. in Southern 
California. 


tatus ruficollis Cameron. Exit holes of adults 
in eggs of the angular-winged katydid, Mz- 
crocentrum rhombifolium (Sauss.). 


Tanaostigmodes tychit Ashmead. Length 2.5 mm., black, the appendages and abdomen 


amber or brownish yellow, wings hyaline. 


in Southern California. 


Parasitic on Tychius semisquamosus Lec. 


CALLIMOMID (Torymide).’ Callimomid Parasites. 


Hridontomerus isosomatis (Riley) (Stictonotus, Merisus, Semiotellus). 


Length 3.25 


‘mm., metallic green, antenne black, club brownish, legs partly green and yellow, body 


"1W. H. Ashmead, Key to Genera. Proc. Ent. Soe. Wash., 14, pp. 4-20, 1896. 
H. L. Viereck, Hym. Conn., pp. 507-508, 1916. 
C. M. Packard, ‘ ‘Life History of Bupelmus allynit (French).”’ Jour. Agr. Research, 


6, pp. 370-373, 1916. 
fie 


W. J. Phillips and F. W. Poos, Ibid., 21, pp. 420-426, 1921. 
21. J. Caffrey, Biology. Jour. Agr. Research, 21, pp. 373-384, 1921. 


3H. L. Viereck, Hym. Conn., p. 512, 1916. 


A. B. Gahan, Proc. Ent. Soc. ’Wash., ’22, pp. 235-238, 1920. 
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covered with white hairs. Occurs throughout the country. Parasitic on Harmolita 
grandis (Riley). ; 

The members of the genus Megastigmus ! are small black, yellow, or a combination of 
these colors, the larvee of which feed in seeds and are therefore more or less destructive. 
M. albifrons Walker is 5 mm. long, has the ovipositor longer than the body, fore wings 
with brown spot, black and yellow. Reared from seeds of yellow pine at Placerville, 
California. M. lasiocarpe Crosby is 3.7 mm., ovipositor 3 mm., abdomen 1.5 mm., 
stigma without clouded area, black and yellow, the pronotum without yellow spots. 
Reared from seeds of alpine or balsam fir in Colorado. M. picea Rohwer. Length 2.5 
mm., ovipositor 2 mm., black with yellow markings. Reared from seeds of Engelmann 
spruce and Colorado blue spruce in Colorado, and from Sitka spruce in Northern Cali- 
fornia. M. pinus Parfitt. Length 4-5 mm., abdomen 2.3 mm., ovipositor 5-5.5 mm., 
black with orange markings, pronotum with large reddish orange area. Occurs in Russia 
in seeds of mountain ash. Reared from seeds of amabilis fir, noble fir, white fir, bristle- 
cone fir, grand fir, and red cedar in the Sierras of California, Nevada, and Oregon. M. 
spermotrophus Wachtl. Length 3-3.5 mm., abdomen 1.8 mm., ovipositor 1.6 mm., yellow- 
ish brown. Occurs in Colorado, Nevada, California, Oregon, and Washington, and has 
been reared from seeds of Douglas fir, amabilis fir, bristlecone fir, grand fir, red fir, white 
fir, Hooker hemlock, and other conifers. M.tsuge Crosby. Length 2.5mm., abdomen 1.1 
mm., ovipositor 1.8 mm., yellow and black, pronotum with two yellow spots. Reared 
from mountain hemlock in Western States. 

Monodontomerus montivagus Ashmead. Length 4.5-5 mm., brassy green and black, the 
legs mostly reddish. Reared from the larvee of Anthidium emarginatum (Say) in Colorado 
and Southern California, and from Xylocopa orpifex Smith in Southern California. 

Callimome anthidit (Ashmead) (Torymus) is parasitic on Anthidiwm consimile Ashmead 
in Southern California. Callimome bedeguaris (Linn.) (Torymus magnificus O. 8.). 
Length 3.5-4 mm., ovipositor 5-6 mm., metallic green, blue with coppery and purplish 
iridescence. Reared from galls of Diplolepis bicolor (Harris) and D. radicum (O. S.); 
and Callimome chrysochlora (O. 8.), from the galls of Diplolepis fusiformans (Ashm.) 
in Colorado. E 

Syntomaspis californica Ashmead. Length 2.5-3 mm., ovipositor 4-6 mm., iridescent 
golden green, antenne black, legs reddish, abdomen coppery, ovipositor black. Reared 
from galls of Andricus lasius (Ashm.), A. pomiformis (Bass.), A. agrifolie (Bassett), 
and Disholcaspis corallina (Bass.) in California. 

Syntomaspis cerulea Fullaway. Length 1-2 mm., ovipositor as long as the body, 
males half as large as females, bright metallic green often with brassy and coppery 
iridescence, tibie and tarsi pale. Reared by writer from galls of Andrieus agrifolie 
(Bass.) and A. bicornis (McC. & Egbert) at Berkeley, California. A number of species 
of Syntomaspis are recorded from Colorado without definite host records. 

Liodontomerus insuetus Gahan. Length 1.5-mm., ovipositor as long as the body, 
brassy green and bronze. Reared from Bruchophagus funebris How. in Arizona. The 
larvee feed externally on the host. L. perplecus Gahan. Length 1.6-1.8 mm., ovipositor 
two-thirds as long as body, brassy green and bronze. Reared from Bruchophagus fune- 
bris How. in Arizona. L. secundus Gahan. Length 1.7 mm., very similar to the preced- 
ing species and separated by a fuscous spot in the fore wing. Reared from Bruchophagus 
funebris How. in Idaho. 

Pseuderimerus mayetiole Gahan. Length 1.5-1.8 mm., metallic coppery brass, legs 
partly reddish, ovipositor sheaths black. Parasitic on Phytophaga destructor (Say) 
in Alameda County, California. 


EURYTOMID2&.” Eurytomid Wasps. 

Decatomidea cooki Howard. Length 3.6 mm., expanse 5.8 mm., head, pronotum, 
and mesonotum densely and coarsely punctate; yellow and black, antenne yellow, all 
legs yellow except the dark hind coxee, abdomen with black dorsal spots. Reared from 
seeds of wild grape in Michigan and in California. It also occurs in Europe. 


1C. R. Crosby, Seed Infesting Chalcis-flies. Bul. 265, Cornell Agr. Exp. Sta., pp. 
367-388, 1909. “Rev. N. A. Species of Megastigmus.”’ Ann. Ent. Soc. Am., 6, pp. 155- 
170, 1913. Placed in the Family Torymide by Crosby. 

8. A. Rohwer, “Chalcids Inj. to Forest Trees.” Tech. Ser. 20, pt. 6, Bur. Ent. U. S. 
Dept. Agr. 1913. . 

2H. L. Viereck, Hym. Conn., pp. 517-524, 1916. 
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The clover seed chalcis, Bruchophagus funebris Howard,! (Fig. 714). Length 1.7 mm. 
black, all tarsi and portion of front tibize pale brown, eggs polished white, larve white, 
just filling the seed. The eggs are inserted into the developing seeds of alfalfa and clover 

_ which are destroyed by the larve. Pupation also occurs within the seeds. From three 


Fie. 714.—The clover seed chalcis, Bruchophagus funebris Howard. (After Howard.) 


to five generations occur annually. This very injurious pest occurs throughout North 
America and annually destroys from 10 to 75 per cent of the seed crop. In the west it 
is injurious in every State, and in British Columbia. Wild clovers may act as breeding 
places. Cutting for hay so as to produce seed either very early or late gives best control. 
Bruchophagus mexicanus Ashm. occurs in New Mexico. 


fly or orchid isosoma, Eurytoma orchidearum (Westwood). 


Fic. 715.—The larve of the cattelya C 
; ile (After L. A. Whitney.) 


Eurytoma californica Ashmead. Length 3-6 mm., black, portions of the body covered 
with white or brown hairs, legs partly brown, wings hyaline. Reared from galls of Andri- 
cus pomiformis (Bassett) along with Tetrastichus californicus Ashm. in Southern Cali- 
fornia. 

1C. V. Piper and R. McKee, Farmers’ Bul., 693, U.S. Dept. Agr. 1915. 
T. D. Urbahns, Jour. Agr. Research, 7, pp. 147-153, 1916, 
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Eurytoma bromi (Howard) (Isosoma). Length 3.4 mm., expanse 5.6 mm., black, head 
and thorax densely punctate, abdomen smooth. It feeds in stems of fringed brome grass 


in Southern California. 


The cattleya fly or orchid isosoma, Hurytoma orchidearum (Westwood) 
(Isosoma).1 (Figs. 715, 716). Length 4.5 mm., black. The small whit 
legless larvee attain a length of 6 mm., feed in the bulbs, stems, leaves, and 
buds of many kinds of orchids and are serious pests in greenhouses through- 


Fie. 716.—The cattelya fly or orchid isosoma, Hurytoma orchidearum (Westwood). Adult 
female and larva. AB, abdomen; A, axilla; C, compound eye; M, mesonotum or preescu- 
tum; O, ocelli; P, pronotum; 8, scapula; SC, scutel. 


out the country. This Brazilian species has been frequently taken in 
California and British Columbia in the west. The complete destruction of 
the infested portions of the plants or vacuum fumigation are necessary to 
control this pest. 
_ Harmolita californica (Howard) (Isosoma).2 Length 5 mm., black with 
yellow legs. It feeds in stems of wild grass in the Santa Cruz mountains, 
California. 

1L. A. Whitney, Mthly. Bul., Cal. State Com. Hort. 3, pp. 483-485, 1914. 

2 This species is listed from Indian millet, Hriocoma cuspidata (Nutt.), a desert or 
semi-arid grass which does not occur in the Santa Cruz mountains in California, lt — 
may be that the material was collected elsewhere in California or in Arizona, 
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The wheat Shearer worm, Harmolita ' grandis (Riley) (Isosoma grande Riley, 
Isosoma tritici Riley)? (Fig. 717), is the most widely distributed, destructive, 


and best known member of the genus. It is 
further distinguished by having an alternation 
of generations. According to Doane ® the small 
greenish yellow larve infest the stems of wheat 
during the summer and fall usually near the 
joints. They attain alength of 6mm. Pupation 
begins in September and lasts until January. 
Adults of the first generation begin to appear in 
the Western States about the first of February. 
They are of the form minuta (Riley) and are 
small, black, wingless, ant-like insects 2.8 mm. 


long, and are of both sexes. The females ovi- 


posit in the heart of the young plant and the 
larve work within the short stem and soon 
destroy the developing head. The larvz of this 
generation are most injurious. If the plants 
are not killed outright, the largest stalk is de- 
stroyed and the weaker side stools produce a 
poor crop. Maturity is reached in a month and 
by the first of March the adults of the second 
generation appear. These are of the form grandis 
(Riley) and are all black, fully winged females, 
which average 4.2 mm. in length and have an 
expanse of 7.6 mm. They differ from other 
species by the smooth polished and shining meso- 
thorax. They constitute the summer migrating 
forms and scatter over a considerable range. 
They oviposit in the largest and most vigorous 
plants and the larve hibernate in the straw and 

stubble in the field. If the larve of this genera- 
tion develop in young plants, the i injury is the 
same as produced by those of the spring brood, 
but if they have only old plants to attack, the 
injury is slight. This species occurs throughout 
North America and is found wherever wheat is 
extensively grown. In the west it is well known 
in Utah, Idaho, California, Oregon, and Wash- 
ington. Inasmuch as the winter is spent by 
the larvee in the stubble and straw it is impor- 


_ 1W. J. Phillips and W. T. Emery, “Rev. of the Genus 
Harmolita of Am. North of Mexico.” Proc. U. S. Nat. 
Mus., 55, pp. 433-471, 1919. 
A. ,,Caban, Proc. Ent. Soc. Wash., 22, p. . 236, 1921. 
2C. Riley, Bul. Brooklyn Ent, ’Soc., 7, pp. 111- 
112, 1884, Also Am. Nat., p. 247. — March, 1882. 
: eo eae Cire. 106, Bur. Ent. U. 8. Dept. Agr., 
r 3k. W. Doane, Mthly. Bul., Cal. State Dept. Agr., 5, 
pp. 69-72, 1916. 
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Fic. 717.—The wheat straw 
worm, Harmolita grandis 
(Riley) form minuta (Riley). 
Adult female climbing a 
wheat straw. (Photo by S. 
B. Doten.) 
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tant to burn over the fields after harvest, to plow deeply, or to rotate crops 
in order to secure control. 

The wheat joint worm, Harmolita tritici (Fitch) (Eurytoma, Isosoma, I. 
nigrum Cook), is a similar species, with both sexes winged. The larvee 
produce hard enlargements at the second or third joint from the base of 
the plant or on all the joints. The pest occurs throughout the east on 
wheat and is recorded from California on grass. For control see the pre- 
ceding species. 

The wheat sheath worm, Harmolita vaginicola (Doane) (Isosoma vagini- 
colum Doane)! (Fig. 718). Length 3 mm., shining black, thorax dull black, 


‘seem wernt pet 


| 


ey 


Fie. 718.—The wheat sheath worm, Harmolita vaginicola (Doane). Adult female and an- 
tenna. (After Doane.) 


body and appendages with yellow markings. The work of the larve re- 
sembles that of the preceding species but the swelling occurs only in the 
leaf sheaths which often become distorted. Wheat is the only recorded 
host. The males are unknown. This species occurs only in the dry farm- 
ing regions of Utah in the west, but is recorded also in Ohio. For control 
see the wheat straw worm. Sowing before the first of October is recom- 
mended in the east. 

Harmolita websteri (Howard) (Hurytoma hordei Fitch, Isosoma hirtifrons 
How., I. fitchi How.). Length 3.7 mm., expanse 7 mm., abdomen of the 
female equal to or longer than head and thorax combined. Occurs through- 
out the United States in the stems of rye, and in California in rye and wheat. 


Harmolita agropyrocola Phillips and Emery has been reared from the stems of Agropy- 
yon sp. in Utah. H. occidentalis Phillips and Emery makes inconspicuous galls in the 


1R. W. Doane, Jour. Econ. Ent., 9, pp. 898-401, 1916. 
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stems of Agropyron sp. in New Mexico. H. agrostidis (Howard) (Isosoma) occurs on 
Agrostis sp. in Placer County, California. H. bromicola (Howard) (Isosoma) has been 
_ reared from fringed brome grass in Southern California. H. elymophila Phillips and 
Emery forms small galls on the stems of wild ryein California. H. elymoxena Phillips and 
Emery also attacks the same host in California. H. hesperus Phillips‘and Emery forms 
small galls on wild rye in Utah. H. rufipes Phillips and Emery forms galls in the inter- 
nodes of the stems just below the head of wild rye in Utah and New Mexico. H. poop- 
hila Phillips and Emery produces galls on the stems of meadow grass in Colorado. 

Euchrysia hyalinipennis Ashmead.! Length 4 mm., metallic bronzy black with blue 
and green iridescence and white pubescence. Recorded in Missouri and Texas and reared 
from Chrysobothris deleta Lee. in California. 


PERILAMPID.’ Perilampids. 

These are small secondary parasites on the hymenopterous and dipterous 
primary parasites, on ants, and probably on other insects, while a few are 
recorded as gall makers in Australia and other countries. The very young 
larve or planidia are microscopic in size or about 0.38 mm. long, flat, 13- 
segmented, obovate in shape, dark brown with well developed mouth 
hooks, many body spines ventrally and a few posteriorly, and two rather 
long oval stylets. They attach themselves directly and feed externally 
upon the immediate host or primary parasite or they may first enter the 
body cavity of the caterpillar, chrysopid larve, or other host of the primary 
parasite and there attack the latter or immediate host. Many of the host 
relationships are not yet known. The admirable study of the life history 
of Perilampus hyalinus Say by H.S. Smith serves to indicate the complex 
nature of the workings of these little known insects. This species is re- 
corded from Arizona in the west. 


Perilampus chrysope Crawford is iridescent green, the legs and antennz with reddish 
markings, and the length 2mm. This species and the var. levicephalus Crawford have 
been reared as primary parasites on the larve and pupex of Chrysopa californica Coq., 
Sympherobius angustus (Banks) and related species in California and probably occurs in 
other Western States where the hosts abound. Perilampus anomocerus Crawford, P. 
bakert Crawford, P. platygaster Say, and P. similis Crawford occur in Colorado; P. 
cyaneus Brullé, in Arizona; P. subcarinatus Crawford, in Southern California; Huperil- 
' ampus opacus Ashmead, in Arizona and Colorado; Chrysolampus parcipunctatus Crawford, 
in Southern California; C. schwarzi Crawford, in Utah. 


CHALCIDID&.? Chalcids. 

Brachymeria abiesie (Girault) (Chalcis) (Fig. 719). Length 3-7 mm., 
black and yellow, hind femora greatly enlarged for jumping. Reared 
from the pupz of Phryganidia californica Pack. and Malacosoma californica 
(Packard), in California. This species can easily be mistaken for Brachy- 
meria ovata (Say). 

The common chalcid, Brachymeria ovata (Say) (Chalcis annulipes Walker, 
C. incerta Cress.). Length 3.5-7 mm., robust, black and yellow, femora 


1 This genus belongs to the family Cleonymide in Ashmead’s classification. 

2H. 8S. Smith, “The Chalcidoid Genus Perilampus and its Relation to the Problem 
of Parasite Introduction.” Tech. Ser. 19, pt. 4, Bur. Ent. U.S. Dept. Agr. 1912. 

J. C. Crawford, “Species of American Perilampide North of Mexico.” Proc. Ent. 
Soc. Wash., 16, pp. 69-76, 1914, : 

3L. O. Howard, “Biology of the Insects of the Family Chalcidide.”’ Proc. U. S. Nat. 
Mus., 14, pp. 567-588, 1892. 

W. H. Ashmead, “Class of the Chalcid Flies.” Mem. Carnegie Mus., 1, 1904. 

Otto Schmiedeknecht, Genera Insectorum. Fasc., 97, pp. 1-550, 1909. 

A. B. Gahan, Bul. 124, U.S. Nat. Mus., pp. 24, 31, 1923. . 
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black with white or yellow spot near the tips, tegule white or yellow. A 
very common species throughout North America and:an important parasite 
of the pup of Papilio zelicaon Lucas (California), Agalis californica (Bdv.) 
(California), Dione vanille (Linn.) (Eastern U. 8.), Chlorippe clyton (Bdv. | 


Fie. 719.—The black and yellow chalcid, Brachymeria abiesie (Girault). Adult. (After 
Burke and Herbert, U. S. Dept. Agr.) 


& Lec.) (Eastern U.S.), Hurymus eurytheme (Bdv.) (California and Arizona), 
Hemerocampa leucostigma (A. & §.) (Eastern U. 8.), H. vetusta (Bdv.) 
(California), H. oslari (Barnes) (California), Phryganidia californica Pack. 
(California), Archips argyrospila Walker (California), A. rosaceana (Harris) 
(New Mexico), Hemileuca olivie Ckll. (New Mexico), Alabama argillacea 
(Hbn.) (Eastern U. S.), Anacampsis fragariella Busck (California), and 
other Lepidoptera. 


Fia. 720.—Spilochalcis delira (Cresson). Lateral aspect of adult. (After Marsh, U. 8 
Dept. Agr.) 


Spilochalcis delira (Cresson) (Smicra) (Fig. 720). Length 2.5'mm., black, 
with yellow spots, portions of antenne brown, legs partly yellow, abdomen 


reddish at the base and apex. Reared from Plutella maculipennis Curtis in 
Colorado, and secondary. on the primary, Angitia polynesialis (Cameron). 
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Spilochalcis flavopicta (Cresson) (Smicra). Length 2-3 mm., black with 
yellow and white spots and markings, hind femora armed beneath with 
‘row of small spines. Reared with Brachymeria ovata (Say) from Ana- 
campsis fragariella Busck in Northern California by the writer. 
Spilochalcis torvina (Cresson) (Smicra). Length 4-5 mm., opaque black 
with yellow and orange spots and markings. Secondary on Hulstia undu- 
latella Clemens in Southern California and in Arizona. 
Trigonura californica Rohwer. Length 7 mm., black, pubescent, legs 
partially red, sides of abdomen red. Reared from larve of Chrysobothris 
mali Horn at Placerville, California. 


PROCTOTRUPOIDEA (SERPHOIDEA) ! (Superfamily) 


Proctotrupid Parasites or Pointed-Tailed Wasps 
This superfamily comprises small, slender, pointed-tailed insects which 
are mostly primary and secondary parasites on other insects. 
KEY TO FAMILIES ” 


1. Hind metatarsi one-fourth the length of the following segment. Large insects; 
the abdomen of the female filiform and several times the length of the head 


and thorax together; that of the male long and clavate.......... Pelecinide 
Hind metatarsi at least as long as the following segment. Small insects...... 2 
2. Mandibles in a reversed position, their apices directed outwardly, away from 
(UGS ID CORA ING 6 lmeigeaoo tardigni at Soo da tone Ornate ene Vanhorniide 
Mandiblesrimiamormal POsitiON. oa... .ss ess 4-2 Fob ase es eae ne aoe ene de 3 
3. Cells Cu + Cu, and M; of the fore wings fully enclosed and separated from each 
igs VMTICILCCURVCIIS ei nari tan frei en Sei tiece wine aoe ais citea ers oe teien 4 
Cells Cu + Cu; and M; of the fore wings partly enclosed by brown lines, or 
altogether wanting; claws not pectinate............. 2... c cece eee ee eee eee 5 
4, Cell M, of the fore wings triangular; antennze composed of sixteen segments; 
PMAMOMMESSWALIAUCCELI Soe cee csc a2 cua testers visas aeclece se vias Heloridz 
Cell M, of the fore wings irregularly six-sided; antennze composed of fourteen 
eMC TIES MMMM ee Lilie ePeh oes ioe crake bc tie bie tesa bie ce aioe less» Roproniide 


5: spn sharply margined by a carina along the sides; antenne arising near 
UNE QNDE Eo: 1.0. lots MG tie EI er ere an Rae ee eee er 6 
Abdomen immargined laterally (acute in Telenomine, but without a ee 7 


6. Antenne with never more than ten segments, rarely with only eight or nine; 
labial palpi with one segment .............0. 0.000 -e cece ee Platygasteride p. 852 

Antennz usually with twelve segments, more rarely with eleven, or if with 

seven or eight segments the club is unsegmented; labial palpi with two or 
HUMOEASORTMOWU GS pelts so. ahis a vrelnsusi a ds ovea s) veie gjavaianace do mtneed as tls Scelionide p. 852 


1L. O. Howard, “Generic Synopsis of the Proctotrupidw.” Trans. Am. Ent. Soc., 
13, p. 169, 1886. 

W. H. Ashmead, Mon. N. A. Proctotrypide. Bul. 45, U. S. Nat. Mus., pp. 1-472, 
1893. “Classification of Proctotrypide.”’ Jour.N.Y. Ent. Soc., 10, pp. 240-247, 1902: 
11, pp. 28-35, 86-99, 1903. 

.'T, Brues, “N. A. Serphide.”’ Jour. N. Y. Ent. Soc., 27, pp. 1-19, 1919. “Serphor- 
dea.” Hym. Conn., Bul. 2, Conn. Geol. & Nat. Hist. Surv. , Pp. 529-576, 1916. 
? After C. T. Brues. Hym. Conn., pp. 530-531, 1916. 
J. H. Comstock, Introd. to Ent., pp. 907-908, 1923. 
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7..¥ore) wings witha distinct: stigma. i... sscmc +> s+ cetssl« creda eee 8 
Fore. wings without a distinct: stigmiainac ae cere sce. «<n» ae eee 10 


8. A closed, usually very short marginal cell (second Ri + R:z) present. Antennze 
with thirteen segments. Abdomen with a short cylindrical petiole, the second 


segment much longer and larger than the others............ Proctotrupide 
No closed marginal cell (second R; + Rz), but the basal part of the marginal | 
vein (1): often present in the fore wings........<. 5... 0. sheen 9 


9. Antennz in female with ten or eleven segments, in the male with eleven segments 
Ceraphronide p 853 
Antennz with twelve or more segments (few Diapriine)........... Belytide p. 853 


10. Hind wings with a closed median cell (M); fore wings almost invariably with 
a closed marginal cell (second R; + Rz); antenne with fourteen or fifteen seg- 


ments CBelaytin@) techs rsfine Wo cakes hele aie ies eee se Belytide p. 853 
Hind wings without any closed cells; fore wings without a closed marginal cell 
(seconid: Riu. Ria) atsocjo'e 4 sie ace ature ore elape: Svels &a,lece hi dnote oes Ree 11 


11. Abdomen margined laterally, the margin acute, but not sharply carinate; an- 
tenn arising near the clypeus and with ten to twelve segments; scutellum 


not divided into three lobes Telenomine).......6...000eecueeeues Scelionide 
Abdomen with sides rounded; scutellum divided by two oblique curved lines 
into three lobes (Calliceratin@)............ cece ee eee eee Ceraphronide p. 853 


PLATYGASTERID&.! Platygasterid Parasites. 


Amitus aleurodinis Haldeman. Length 0.75-1.00 mm., antenne of both sexes 10- 
jointed, club of female 3-jointed, shining black, antennz yellow and brownish, legs brown, 
yellow, and reddish. Reared from Aleuroplatus coronatus (Quaint.) at Berkeley, Cali- 
fornia. It occurs throughout the country. The aphelinid, Hretmocerus haldemani 
Howard, is thought to be parasitic on it in California. 

Platygaster lampronota Fouts. Length 1.09-1.28.mm., body wholly dull red, the tarsi 
pale. Reared from terminal galls of Rhopalomyia sp. on chapparal broom in the San 
Francisco Bay region, California. Platygaster californica (Ashmead) (Polygnotus). 
Length 1.3-1.5 mm. black, antennz and legs brown, the fore tibiz and all tarsi yellowish. 
Probably reared from the galls like the preceding species and occurs in the same locality. 

Platygaster heimalis Forbes. Length 1.4 mm., black, antennz and legs partly brownish. 
an important parasite of Phytophaga destructor (Say) in the east, and ranges west into 

regon. : 

Platygaster legumincole Fouts. Length 1.5 mm., shining black, legs partly reddish 
and yellow, wings infuscated. Parasitic on the clover seed midge, Dasyneura legumini- 
cola Lint., in Oregon. Many other species have been reared in the west from undeter- 
mined Cecidomyiide inhabiting galls in various plants and in cones and the bases of the 
needles of coniferous trees. : 


SCELIONIDZE. Egg Parasites. 


Telenomus californicus Ashmead. Length 0.8 mm., eyes pubescent, antenne 11- 
jointed black, portions of the legs pale yellow. Parasitic on eggs of Hemerocampa 
vetusta (Bdv.) in California. 

Telenomus clisiocampe Riley. Length 0.6mm. Reared from Malacosoma american 
(Fabr.) in the middle west and from Hemerocampa vetusta (Bdv.) in California. 

Telenomus coloradensis Crawford. Length 1mm. Reared from eggs of Hemerocampa 
oslari (Barnes) in Colorado. 

Telenomus gnophele Ashmead. Length 0.8 mm: Parasitic on the eggs of Gnophela 
latipennis (Bdv.) in northern California. 

Telenomus grapte Howard. Length 0.6-1mm. Parasitic on the eggs of Aglais antiopa 
(Linn.), Telea polyphemus (Cramer), and other Lepidoptera throughout the east, but is 
not yet recorded in the west. 

Telenomus orygie Fitch. Length 0.8 mm. Parasitic on the eggs of Hemerocampa 
leucostigma (A. & S.), in the east and on the eggs of H. vetusta (Bdv.) in California. 


1R. M. Fouts, “Rev. of N. A. Wasps of the Subfamily Platygasterinw.’”’ Proc. U. 
S. Nat. Mus., 63, art. 15a, pp. 1-145, 1924. 


HYMENOPTERA 853 


Telenomus utahensis Ashmead. Length 0.8 mm. First taken in Utah. Reared from 
eggs of a pentatomid bug (Huschistus conspersus Uhler?), at Berkeley, California, by 
the writer and determined by’A. B. Gahan. 

Trissolcus euschistti Ashmead. Length 1.5 mm., shining black, antenne dark brown 
and yellow, legs black and yellow. Parasitic on eggs of Huschistus servus (Say) in the 
. east; from Brochymena tenebrosa Walker in New Mexico; and reared by the writer from 
eggs of B. sulcata Van Duzee, at San José and Berkeley, California. Other following 
species are common in the east and all or some undoubtedly occur on the same hosts 
in the west: T'rissolcus murgantie Ashmead on the eggs of Murgantia histrionica (Hahn) ; 
Trissolcus podisi Ashmead on the eggs of Podisus maculiventris (Say); and Trissolcus 
thyante Ashmead on the eggs-of Thyanta custator (Fabr.); Hadronotus anase Ashmead 
and H. carinatifrons Ashmead on the eggs of Anasa tristts (De Geer); and Hadronotus 
mesille Ckll. on the eggs of a pentatomid bug in New Mexico. 

Sparaison pilosum Ashmead. Length 4-5 mm., antenne 12-jointed, shining black, 
tibie and tarsi yellow, hind tibiz dusky at middle. Parasitic on the eggs of Peranabrus 
scabricollis (Thos.) in Montana, Idaho, and Washington, and also recorded in Nevada. 

Scelio calopteni Riley. Length 3-3.4 mm., black, portions of the antennz and legs 
yellow. Parasitic on the eggs of Melanoplus atlanis (Riley) in the east. Scelio ovi- 
eae Riley is a similar species parasitic on the eggs of Dissosteira carolina (Linn.) in 
the east. 


CERAPHRONIDE. 

Dendrocerus conwentzie Gahan var. rufus Gahan.! Length 2 mm., reddish brown 
suffused with dark brown. Parasitic on Conwentzia hageni Banks in Washington, Ore- 
gon, and California. This species was recently reared from this host at Santa Paula, 
California, by C. T. Dodds and determined by P. H. Timberlake. 


BETHYLID& (in Vespoidea). 

Isobrachium montanum Ashmead. Length 4-5 mm., eyes and ocelli absent, antenne 
13-jointed, head and thorax black, remainder bright or brownish yellow. Taken from 
oe of Formica rufibarbis Fabr. var. occidua Wheeler in Montana and also collected in 

rizona. 

Isobrachium myrmecophilum Ashmead. Length 3-3.5 mm., brownish black. Recorded 
in the east, and in Arizona, Montana, and California in the west. Taken from nests 
of Tapinoma sessile (Say) in California by W. M. Mann.? 


FORMICOIDEA® (Superfamily) 


Ants 
FORMICIDZE. Ants. 
“The ants are social Hymenopterous insects, and may be distinguished 
from the social bees and wasps by having workers, or neuters, as they are 
less appropriately called, without wings. They are, moreover, readily 


1A. B. Gahan, Proc. Ent. Soc. Wash., 21, p. 123, 1919. Orig. desc. 
2 Psyche, 18, p. 29, 1911. 
3A. Forel, Formicide. Biol. Centr. Am. Hym., 3, pp. 1-169, 1899-1900. 
W.M. Wheeler, Ants. Columbia Univ. Press, 1910. Complete Bibliography. ‘‘Form- 
ne Hymenoptera of Conn. Conn. Geol. and Nat. Hist. Survey, Bul. 22, pp. 577-601, 
916. 
H, Andrews, “California Ants.”’ Ent. News, 27, p. 421, 1916. 
W. M. Mann, “Guests of Cal. Ants.’”’ Psyche, 18, p. 27, 1911. ‘Northwestern 
Ants and Guests.” Psyche, 18, p..102, 1911. 
For references to literature of P. A. Latreille, F. Smith, G. Mayr, S. B. Buckley, 
C. Emery, H. Forel, H. Edwards, Sir John Lubbock, H. McCook, E. Wasmann and 
others on Ants, see Complete Bibliography in Wheeler’s Ants referred to above, pp. 
578-648, 1910. _ 
'  C. Emery, “Formicide.’’ Gen. Insectorum, Fasc., 174A, pp. 1-94, 1921; Fasc. 174B, 
pp. 55-206, 1922; Fase. 174C, pp. 207-397, 1922. 
The writer is greatly indebted to M. R. Smith for reading and correcting the manu- 
script of this superfamily. 
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distinguished from these and all other Hymenopterous insects by the fol- 
lowing characters: 

“1. The first antennal joint in the workers and females, and often also 
in the males, is greatly elongated and forms what is "known as the 
scape. The remaining shorter joints, constituting the funiculus, or flagel- 
lum, are articulated at an angle with the scape and can be folded up 
against it. 

“2. One or two of the segments of the base of the abdomen are much 
reduced in size to form a pedicel, and these segments are either nodiform 
or bear an erect or inclined scale. When only one of these segments is 
present, it is known as the petiole; when two are present, the first is the 
petiole, the second the post-petiole. The swollen portion of the abdomen 
behind the pedicel is known as the gaster, and has one more visible segment 
in the male than in the female (queen). 

“3. The legs of ants are distinguished from those of many other Hy- 
menoptera in having only one instead of two small joints (trochanters) 
between the hip (coxa) and femur. 

“4, The venation of the wings of male and female ants is much simpli- 
fied and differs considerably from that of other Hymenoptera. The female, 
or queen ant, unlike the queens of the social bees and wasps, loses her 
wings after fertilization. 

“The colonies of all our northern ants nest either in the ground or in 
decaying wood. The nests, or formicaries, may be under stones or logs, and 
always consist of irregularly excavated, intercommunicating cavities, un- 
like the regular paper or waxen combs of other social Hymenoptera. Often 
the nests are surmounted by earthen craters or dome-shaped mounds, or 
hills. The latter are perforated with cavities which serve as incubators 
for the young, that is, for the minute eggs, the legless, grub-like larvee, and 
the pupz. The pup are either naked or enclosed in elliptical cocoons 
which are spun by the mature larvee. 

“Many species of ants harbor in their nests messmates or parasites 
belonging to various groups of insects. Some of these so-called myrmeco- 
philes are fed and cared for by the ants, others prey upon the ants or their 
brood. Certain species of ants may themselves become parasitic on other 
ants. A few of these parasitic species have lost their worker caste com- 
pletely, and are, therefore, represented only by male and female individuals 
like the non-social Hymenoptera. 

“The food of ants consists primarily of other insects found dead or in a 
moribund or helpless condition on the ground or vegetation. Many species, 
however, feed on honeydew, and either collect this sweet liquid directly 
from the plant lice and scale insects of which it is the excrement, or lap 
it up from the surfaces of the leaves on which it has fallen. Ants are, on 
the whole, beneficial insects, since they consume enormous numbers of 
dead and decomposing organisms. Many of the less abundant species 
are neither beneficial nor noxious.”” (By W. M. Wheeler in Hymenoptera 
of Connecticut, pp. 577-578.) 

Some species, however, are responsible for a great deal of annoyance and 
loss to mankind. Besides the meddlesomeness and damage of the small 
house-infesting ants, many ants take it upon themselves to thoroughly 
disseminate plant lice, scale insects and other similar honeydew-producing 


] 
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plant pests in the gardens, fields, and orchards, and then zealously guard 
off the parasites and other natural enemies in order to secure the honey- 
dew for food. Other species feed on seeds and small particles of plants, and 
a few directly attack the roots and bark of succulent plants and fruit trees. 
The life histories and social habits of ants are entirely too complicated to 
attempt a review here, and the reader is referred particularly to the works 
of Forel, Lubbock, McCook, Wheeler, Wasmann, and others for this in- 
formation. Briefly and partially summarized, an ant colony consists of 
the following: 3 


- Ant Colony—May possess one or several nests. 
Founder—Mother or queen, alone or with aid of workers. 
Often several or many queens (in a well established colony). 


Descendants—Wingless females or workers. 
True workers, small and very large forms. 
Soldiers. 
Young winged males. 
Young winged females. 
Young fertilized and dedlated queens. 


Other Members of Colony. 


s 
Slave ants. 
Socially parasitic ants. 
Symphiles 
True guests—protected for exudations as aphis, coccids, 
beetles, crickets, etc. 
Tolerated tenants. 
Persecuted tenants. 
Parasites. 
Food producers. 


The artificial control of ants is not an altogether satisfactory accomplish- 
ment, and all known methods appear to fail at times. For those species 
living in well defined nests almost complete extinction is had by pouring 
into the openings quantities of volatile liquids after the ants are all in, and 
closing up the doorways. This can best be done when the ground is damp, 
but can also be accomplished in dry soil if sufficient material is used. For 
this purpose gasoline, carbon disulfid, or a solution made by dissolving one 
ounce of cyanide in one gallon of water, can be effectively used. Sodium 
cyanide dust and sodium fluorid are also effective if placed in the runways 
and paths. W. T. Clarke found that a mixture composed of sodium 
fluoride 6 parts, starch 2 parts, and finely ground pyrethrum 2 parts, was 
very good in beds, cupboards, or on the floors of steamships and houses, 
because it does not irritate the skin of humans and is very effective in killing 
the small pestiferous ants. There are many kinds of poisons for those 
species which are fond of sweets; the strong poisons for the ordinary ants 
and the weak solutions for the Argentine ant. 


Ant Syrup for Native Ants.. 


DVR TASEA TERING MES Leis esd s Geet eo, cca, we, a leteuo gs lols ue eealetelloss 0. c5e°e%s 2 02 
MOTE MBLATOCNY Olar.c- cic siceus(ece eye: fais! v win aialels olulalsivlevglels ove os 3 loz 
SUGE fea. 6 GO ccORNO UR eIERGIAL Orc CROCS FREI REIEE RRR et 7 cite Se 1 |b 
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Government Argentine Ant Syrup. 


Granulated ib 2) dE SAD AEA CIM QSOS CREMAIRA o ci,o oc 12 lbs. 
WRC Fath foo aire javs telaver'o cho-pexeeesb eereitosete ewer onguctees teakaitels teint eee 11 pts 
Tartaric oes) (erystalized))< s.sie\dccce shocks oustensiti u.>- «rer ole token 7 gm. 
MPBENZORbELOL'SOGA 5 -o osc 0 se etetias ners aby nme nares [0s 4 see 9 gm. 
Boil slowly for 30 minutes. Allow to cool. 
Dissolve’sodium arsenite (CaP2)ir. ioe iG. oe sc «+ aloes 34 oO”. 
EN FHOGSWAGOL S icjhie/sisry mis «haces Gaede Pies a. der eon ok Rie rn y pt. 


Cool. Add poison solution oR syrup and stir well. 
Add to the poisoned syrup: 

Honey, strained . ..rs.. Us nien a aisisleas eo nas Ces «cake eee 2 pounds 
Mix thoroughly. 


These liquid poisons are put in covered tin or earthenware containers 
with a sponge at the bottom and holes near the top to admit the ants. The 
containers should be placed in the runways of ants and kept filled so that 
at least the top of the sponge is exposed. Flavored and poisoned gelatine 
mixtures are also used for this purpose. Beehives, nests, and similar objects 
are made ant-proof by placing the legs in cans of water containing a film 
of oil or crude oil alone, or by troughs containing the same materials about 
the bases, or by using bands of string or rope treated in a saturated solution 
of corrosive sublimate. 


KEY TO SUBFAMILIES ! 
(Workers) 


. Cloacal orifice ventral, -slit-shaped; sting well developed or -vestigial; abdominal 
pedicel consisting of one or two SOMMAENTS s,s s ie Be, sence ane 
Cloacal orifice terminal, circular, surrounded by a fringe of hairs; abdominal pedi- 
cel consisting of only a single segment; no constriction between the first and 
second gastric segments; pups usually enclosed i in cocoon..... Formicine p. 866 


— 


2. Sting developed, sometimes very small but nevertheless exsertile; abdominal 
pedicel consisting of one or two segments; when of only one, a distinct con- 
striction between first and second gastric segments...............2..0...00- 3 

Sting vestigial; abdominal pedicel consisting of a single segment; no conethelea 
between first and second gastric segments; anal glands which produce a secre- 
tion with a peculiar rancid-butter odor (‘“Tapinoma odor”) often present; 
Pups WAKA A pak hi hts, cia hcg hae ero cach aeilor. hhc ears penetra Dolichoderine p. 863 


3. Pup always enclosed i in cocoons; abdominal pedicel consisting of a single seg- 
ment; gaster with a distinct constriction between its first and second segments; 
frontal-carinee separated or close together; when close together, dilated to form 
oblique or horizontal laminz partly covering insertions of antenne........ 

Ponerinz p. or 


000 ae (ee) gle 6 b 6b we Shel ea 


Pupz naked; abdominal pedicel consisting of two segments 


4. Frontal carine very close together, almost vertical, not at all covering antennal 
insertions; eyes always very small or absent; tropical and subtree 


Doryline p.868 
Frontal carine of a different conformation and covering the antennal fmertinaas 
eyes rarely vestigial or absent; cosmopolitan.................. Myrmicine p. 857 


Ants are particularly abundant in the more arid southwest but they are 
by no means rare throughout our entire region. It is possible here to give 
only the commoner forms. 


1 After W. M. Wheeler, Hym. Conn., pp. 579-580. 
W. M. Wheeler, “The Subfamilies of Formicidae.” Psyche, 20, pp. 46-55, 1920. 
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MYRMICINZ (Subfamily). Myrmicine Ants. The minute black ant, 
Monomorium ' minimum Buckley (Fig. 721), is a very minute slender black 
species which constructs nests with small craters in the soil or rotten wood. 


Fia. 721.—The minute black ant, Monomorium minimum Buckley. Worker. 
(After Woodworth.) 


It may invade houses. The range is general throughout the country. It 
is quite.common in the San Francisco Bay region, California, and is re- 
corded also from New Mexico. The larve of Microdon sp. occur in the 
nests in the former area. M. ergatogyna Wheeler is even smaller and occurs 
in Tulare and Alameda counties, California. The little red ant or Pharaoh’s 
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Fie. 722.—The fire ant, Solenopsis geminata(Fabr.). Worker. (After Woodworth.) 


ant, M. pharaonis (Linn.), is a very small red ant which in California 
normally nests in the soil out of doors, but which commonly invades houses, 
where it nests and appears more troublesome in the east than in the west. 


1C, L. Marlatt. “House Ants, Kinds and Control.” Farmers’ Bul:, 740, U. S. Dept. 
Agr. 1916. i 
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Fie. 723.—Portion 
of a young grape- 
fruit tree show- 
ing the bark par- 
tially removed 
by workers of the 
fire ant, Solenop- 
sis geminata 
(Fabr.). 


It is a cosmopolitan species and is most common in the 
warmer Southwestern States of our region. J. destructor 
(Jerdon) is a pale or very dark brown species which is 
very abundant and troublesome in the American tropics 
and which accompanies the steamships from those regions 
into the harbors of the Pacific States. It does not yet 
appear however to be established in any of the Western 
States. 

The fire ant, Solenopsis geminata (Fabr.) (Figs. 722, 
723), although a small ant, is much larger than any of 
the preceding species. The length varies from:1 mm. in 
the very small workers to 6 mm. in some of the winged 
forms. The color of the workers is pale yellowish or red- 
dish with blackish abdomen, that of the winged forms 
the same or entirely shining black or entirely reddish. 
They travel in columns and construct small nests with 
small craters which are confused or in series and which 
are located in hard ground beside rocks or cow chips or 
along paths, roads, or in door yards. They are pugna- 
cious and are capable of stinging severely. The species is 
tropical and subtropical and ranges from the American 
tropics northward through Mexico into the Southern and 
Southwestern States, and into British Columbia along 
the Pacific. The food consists of insects, seeds, and va- 
rious forms of living plants. Considerable damage to 
crops occurs in sections. In Java the ants carry away 
the seeds of tobacco from the seed-beds and are a pest of 
consequence; in Porto Rico they nest at the bases of 
the citrus trees and feed on the tender twigs causing them 
to die; in Arizona they eat the tender shoots of nursery 
and young orchard trees; in California the writer has ob- 
served them nesting in strawberry patches and eating 
the ripening berries, nesting about the bases of young 
grapefruit trees in Imperial County and partially or en- 
tirely barking young trees, eating the edges of the leaves 
of mature lemon trees, devouring the planted seed pota- 
toes and girdling young potato plants in the soil, and 
young cabbage and sorghum plants. They have also 
been observed girdling plants of the edible passion vine 
in California. In most of the above California records 
the subspecies maniosa Wheeler was responsible for the 
damage. The mealybug, Phenacoccus solenopsis Tinsley, 
has been taken in the nests in New Mexico. The phorid 
flies, Pseudacteon crawford Coq., in Texas and P. curriez 
Malloch, in British Columbia, are parasitic in the heads 
of this ant. The liberal use of soil fumigants as given at 
the beginning of this chapter is most efficacious in control. 

The thief ant, Solenopsis molesta (Say), is known as 
the kafir ant in Kansas! and destroys kafir and Indian 
+ J. W. McColloch and W. P. Hayes, Jour. Econ. Ent., 9, p. 30, 1916. 
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corn as well as the larvz of insects. The species occurs independently or 
in the nests of other ants. The variety castanea Wheeler occurs in Colorado 
_and New Mexico, and the variety validiuscula Emery is common from 
California into Washington. The tropical American species, S. hamatum 
(Fabr.), is recorded in Southern California.! 

The small harvester ant, Pheidole californica Mayr, is a very small dusky 
yellow or reddish species 0.5 to 1 mm. long which commonly nests under 
stones, sticks, and so forth, and is frequently in company with the thief 
ant in California. It stores small seeds of grasses and other plants. P. 
desertorum Wheeler occurs in Texas and Arizona. P. grallipes Wheeler 
(P. longipes Pergande) ranges from Mexico into California. P. hyatti 
Emery is typically a yellow species which commonly nests under stones and 
at the bases of shrubs in dry fields of Southern California, and ranges east 
into Texas and Mexico. The histerid guest, T’erapus infernalis (Fall), occurs 
in the nests. Pheidole oregonica Emery occurs in Oregon and Washington. 

The acrobat ant, Cremastogaster lineolata (Say) (Fig. 724), is a common 
small sluggish ant with short, wide, sharply pointed abdomen which is 


Fia. 724.—The acrobat ant, Cremastogaster lineolata (Say). Worker. (After Woodworth.) 


often held over the rest of the body. The workers attend aphis and other 
honeydew-producing insects which are often sheltered with mud cartons 
or tents. ‘They usually nest under stones but often completely honeycomb 
dry logs and stumps with their galleries. The subspecies leviuscula Mayr 
var. clara Mayr is reddish with black abdomen and ranges from Texas 
into Southern California, and the var. californica Emery of the same sub- 
species, also occurs in California. The subspecies coarctata Mayr is com- 
mon under dry stones in moist places in California, and is accompanied by 
the guest, Myrmecophila oregonensis Bruner. The variety mormonum 
Emery occurs in Utah and New Mexico. The subspecies opaca Mayr var. 
punctulata Emery inhabits Texas, New Mexico, and Colorado, and the var. 
debilis Wheeler has the same ranges and extends into Mexico. The short- 

1P.C. Jour. Ent. and Zoél., 10, p. 24, 1918. 
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spined acrobatic ant, Cremastogaster brevispinosa Mayr, ranges from South 
America through Mexico into Arizona and C. atra Mayr occurs in Mexico 
and Arizona. They both commonly attend scale insects in the arid regions. 

The black harvester ant, Messor andrei (Mayr) (Fig. 725), is a medium- 
sized black ant with brownish thorax and peduncle, and averages 5-6 mm. 
in length. It lives in large colonies, the nests having flattened craters with 
a single or with several openings. In the late afternoons long files of 
workers are actively engaged in collecting seeds which are husked and 
stored in the granaries, the husks being discarded around the outskirts 
of the crater. This is an arid species occurring in the southern parts of 
California and ranging north beyond the San Francisco Bay region. The 
ant cricket, Myrmecophila oregonensis Bruner, and the scarabeid beetles, 
Cremastocheilus armatus Walker and C. schauwmi Lee., occur in the nests. 
Messor pergande: Er. André is a shining black species of about the same 
size and has similar habits. It occurs in northern Mexico and in Arizona 
and Southern California, having been taken as far north as Fresno, Cali- 
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Fia. 725.—Worker of the black harvester ant, Messor andrei (Mayr). (After Woodworth). 


fornia. Aphenogaster subterranea (Latr.) subsp. occidentalis Emery ranges 
throughout the west from Colorado to the Pacific and into Washington. 


The Texan harvester or agricultural ant, Pogonomyrmex barbatus (F.° 


Smith), is the largest and most powerful harvester. The typical form is 
7-9 mm. long and has the head, thorax, and legs black, the petiole and 
abdomen red. It lives in large colonies and the nests consist in a large 
opening 2 to 4 inches in diameter at the level of the soil surface or a small 
conical crater of pebbles, surrounded by a bare circle 2 to 12 feet in diame- 
ter. These bare spots occur in native vegetation or in alfalfa fields or other 
cultivated areas. The ants forage all day and often have definite paths 
leading into the surrounding areas. They bite and sting severely. The 
subspecies rugosus Emery has the petiole coarsely rugose and is common 
in Texas, New Mexico, Arizona, and Southern California. The var. 
fuscatus Emery has the head and thorax brownish red and the abdomen 
partly or entirely brown. It ranges in Texas, New Mexico, and Colorado. 
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The var. marfensis Wheeler has the head, thorax, and legs black, the petiole 


_ brown, and the abdomen red. It occurs in Texas and New Mexico. 


The California harvester ant, Pogonomyrmex californicus (Buckley) (Fig. 
726), is one of the commonest species in Texas, New Mexico, Arizona, 
California, and Nevada. The workers are pale ferruginous red and average 
5-6 mm. in length; the queens are the same color and 8 mm. long; the males 
are 7.5 mm. long and black and red. The queens appear in May and exca- 
vate small nests forming a fan-shaped crater at one side of the opening. 
The colonies become quite large. The nests are always in sand or fine 
gravel with small or large craters, but without cleared areas and definite 
paths. There is usually but one entrance, although occasionally more, 
which are closed at night. The ants are great foragers and collect seeds 
all day long, excepting about noon when they remain in the nests. When 
active they frequently carry the abdomen erect. They are ferocious when 


Fie. 726.—The California harvester ant, Pogonomyrmex californicus (Buckley). Worker 
coiled in natural attitude when picked up. (After Woodworth.) 


disturbed and fearlessly bite and sting intruders. The subsp. estebanius 
Pergande is black and reddish in the worker caste and occurs in Lower 
California and Southern California; the subsp. longinodis Emery is pale 
red and brown and occurs in the desert in California; and the subsp. mari- 
copa Wheeler is ferruginous red and inhabits Mexico, Texas, New Mexico, 
Arizona, and California. 

The desert agricultural ant, Pogonomyrmex desertorum Wheeler,! is a 
small yellowish red ant 5.5-6.5 mm. long, which resembles P. californicus ‘ 
Buckley, but differs from this species “in possessing epinotal spines and 
smooth posterior corners to the head and from this and all other described 
North American species, in the very dense and delicate cephalic ruge.” 
It inhabits dry stony areas above the high water marks of streams and 
lives in solitary nests with a single central opening and small craters 4 to 6 
inches in diameter, in northern Mexico, Texas, New Mexico, and Arizona. 
It feeds on grass seeds. 


1W. M. Wheeler, Psyche, 9, p. 387, 1902. Orig. desc. 
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The western harvester or mound-building prairie ant, Pogonomyrmex 
occidentalis (Cresson),! is a large reddish ant 10 mm. long with a distinct 
tooth on the ventral surface of the petiole and the head opaque with distinct 
interrugal punctures. It lives in large colonies, clears away large areas 6 
to 15 feet in diameter, and constructs conspicuous mounds 4-12 inches 
high and 2 to 3 feet in diameter, which are covered with pebbles and have 
the single, or, rarely, several openings at the base of the southern or eastern 
. slope. The galleries honeycomb the soil beneath to a depth of 9 feet. The 
ants swarm in damp weather during August and are very pugnacious when 
disturbed. The species frequently occurs at 6,000 feet or higher in Kansas, 
Colorado, Wyoming, Idaho, New Mexico, Arizona, and Nevada. The var. 
subnitidus Emery inhabits California. P. subdentatus Mayr lives in 
small colonies and ranges in Arizona and Southern California. 


Myrmica mutica Emery is ferruginous red in the worker caste, the individuals of 
which are 4-6 mm. in length. This species is common in the mountain valleys and nests 
in the loose silty soil in the flood plains, often in alkali places, but does not like gravelly 
or stony soil. It is known in New Mexico, Colorado, Utah, Washington, and British 
Columbia. The histerid beetle guest, Dendrophilus californicus (Horn), has been taken 
in nests in Washington and the symbiotic ant, Symmyrmica chamberlint Wheeler, 
occurs in nests in Utah. Myrmica aldrichi Wheeler is brownish yellow, 5-6 mm. long 
and occurs in Idaho. M. bradleyi Wheeler is 4-7 mm. long, shining black and yellow 
in the worker caste, and occurs in the high Sierras of middle California. M. hunteri 
Wheeler is brownish red and black with a black band across the posterior portion of 
the first gastric segment, and occurs in the mountains of Montana. Various forms of 
Myrmica occur in the west as follows: M. brevinodis Emery in Colorado; var. decedens 
Wheeler in Colorado; var. frigida Forel in British Columbia; var. swbalpina Wheeler 
in Colorado; and var. whymperi Forel in British Columiba. Leptothorax_emersoni 
Wheeler subsp. glacialis Wheeler lives in the nests of the var. subalpina Wheeler in 
Colorado. Myrmica scabrinodis Nyl. subsp. lobifrons Pergande var. glacialis Forel 
occurs in Alaska and in British Columbia. 


The Arizona fungus ant, Atta (Trachymyrmex) arizonensis Wheeler, is 
spiny, ferruginous red, and 3.5-5 mm. long. It feeds on ambrosia fungi 
which are grown in the galleries below ground and the nests can be located, 
by the turret-shaped craters and the bits of bright yellow fungus discarded 
about the entrance. It lives in very large colonies in the arid mountain 
canyons of northern Mexico and Arizona. The desert fungus ant, Atta 
(Trachymyrmex) desertorum Wheeler, is similarly colored, but smaller, 
measuring 2.5-3.5 mm. in length. It nests in the dry arroyos of Arizona. 

The leaf cutting ant, Atta (Moellerius) versicolor Pergande, is often as- 
sociated with the preceding species. The polymorphic workers of the 
smallest caste are similar in color and size to the former. They harvest 
bits of leaves and other parts of plants on which to grow the fungus in the 
nest-gardens. Cyphomyrmex rimosus Spinola var. comalensis Wheeler (Fig. 
’ 727) is a very small soil-colored ant which grows a fungus in the excrement 
of caterpillars in nests under rocks and logs in the damp shade of trees and 
shrubs along the banks of dry and flowing streams and irrigation ditches 
in Southern California, Arizona, and east into Texas. 

The pavement ant, Tetramorium cespitum (Linn. ), gets its common name 
from the habit of nesting under pavements in the Eastern States; it nests, 
however, in sandy or rocky places as well. It is a small dark European and 
Asiatic species which has been introduced into many parts of the Atlantic sea- 


1H. B. Hungerford and F. X. Williams, Ent. News, 23, p. 242, 1912. 
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board, and is now fairly common in Central California along the Sacramento 
and San Joaquin rivers. The ants frequently attack the tubers and stalks 
of potatoes, and roots and stalks of beets, cabbage, carrots, and many other 
plants which are greatly injured or often completely killed. They also 
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Fic. 727.—The fungus ant, Cyphomyrmesx rimosus Spinola var. comalensis Wheeler. Worker. 
(After Woodworth.) 


commonly attend plant lice, scale insects, leafhoppers, and other homop- 
terous insects, and occasionally store grass seeds and devour dead animal 
matter. 


DOLICHODERINZ (Subfamily). The earth-colored ant, Dorymyrmex 
pyramicus (Roger), is a small species 1.5-2 mm. long with reddish head 
and thorax and black abdomen. The ants commonly blend with the earth 
where they live and are not at all conspicuous. They live in nests with 
small craters 8-10 cm. in diameter, along roadsides and in towns, or often 
on or near the craters of large species. They feed partially on the refuse 
and other material collected by the large workers, and are a household pest 
of some importance in Southern California. This southern species has been 
taken in New Mexico and California, the writer having specimens from Los 
Angeles, Fresno, and Berkeley in the latter State. The var. niger Pergande 
is an entirely dark form also taken in Fresno, California, and the var. 
bicolor Wheeler is a larger red and black form taken in Arizona and at Whit- 
tier, Dinuba, and Fresno, California. 

The odorous ant, Tapinoma sessile (Say) (Fig. 728), is a small black ant 
with reddish brown legs and normally about 2 mm. long, although some 
workers are considerably larger and others very minute. They are most 
easily distinguished by the fact that the anterior portion of the gaster 
overhangs the petiole. The ants nest under stones and in trees, stumps, 
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logs, birds’ nests, and so forth. They are very common in New Mexico, 
Colorado, Arizona, California, Oregon, Washington, and British Columbia. 
This ant is often the most troublesome house-infesting species in towns 
and cities, where it has not been driven out by the Argentine ant. ; It is 
easily controlled with the strongly poisoned ant syrups. The ant cricket, 
Myrmecophila oregonensis Bruner, occurs in the nests in California, Oregon, 


Fic. 728.—The odorous ant, Tapinoma sessile (Say). Worker. (After Woodworth.) 


Washington, and British Columbia, and the proctotrupid, [sobrachiwm 
myrmecophilum Ashm., is thought to be parasitic on it in California.! 

The Argentine ant, [ridomyrmex humilis Mayr ? (Figs. 729-731), is a very 
destructive South American species native to Argentina Republica and 
Brazil, which was first discovered in New Orleans, Louisiana, in 1891 and 
subsequently appeared in large numbers in California in 1908. Since first 
noted, it has become a very serious garden and household pest throughout 
California as far north as the San Francisco Bay region. In the latter 
region it is most abundant and pestiferous during dry years, and notably 
decreases following wet cold winters. It is therefore a strictly subtropical 
and warm temperate species and cannot stand hard freezing winters. The 
workers are small, dark brown ants 1-2 mm. long, with slender bodies and 
noticeably long antennz, and without odor when crushed; the queens are 
brown with darker abdomen and silky pubescence, 6 mm. long, and are 
found with wings or with only wing pads; the males are shining brownish 
black, 5-6 mm. long, and winged; the eggs are elliptical, pearly white, 
smooth, and very small. This ant nests in large colonies under stones, 
pavements, walks, logs, refuse, or other objects, or in the cracks of the soil, 
and spreads out over large areas composed of innumerable nests. There 
is but one caste of long lived workers which are untiring foragers, invading 
1W. M. Mann, Psyche, 18, p. 29, 1911. 
2C. W. Woodworth, The Control of the Argentine Ant. Bul. 207, Cal. Agr. Exp. Sta. 


10. 

W. Newell and T. C. Barber, Bul. 122, Bur. Ent. U. 8. Dept. Agr. 1913. 
E. O. Essig, Inj. and Ben. Ins. Cal., 2d ed., p. 379, 1915. 

E, R. Barber, Bul. 377, Prof. Paper, Bur. Ent. U. 8. Dept. Agr. 1916. 
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other ants’ nests, houses, stores, hotels,-and other buildings, the hives of 
honeybees, hens’ nests, and so forth, in search of sweets or animal food. 
Like many ants, they are fond of sweets in the form of honeydew, honey, 


Fic. 729.—Egg of the Argen- Fig. 730.—Mature larva of 
tine ant, Iridomyrmex hu- the Argentine ant, Irido- 
milis Mayr. (After Wood- myrmex humilis Mayr. 
worth.) (After Woodworth.) 


syrups, and so forth, and also greedily devour dead insects, reptiles, rodents, 
or cooked meats of all kinds, and, rarely, carry off small seeds. They also 
attend and distribute throughout the gardens, plant lice, scale insects, 
and other honeydew-producing insects, and then carefully guard off the 


Fig. 731.—Worker of the Argentine ant, I ridomyrmex humilis Mayr, and mandible showing 
{ arrangement of teeth. 


natural enemies. Root-infesting aphis and mealybugs are favorite guests 
and their control is most difficult where this ant abounds. In the late sum- 
mer and fall definite wide trails are formed over which pass countless num- 
bers of workers busily engaged in food collection and extending the bound- 
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aries of the colonies. There is little activity during the winter. . The eggs 
hatch in from 18 to 55 days; the larve mature in about 31 days; and the | 
pupz develop in 15 days. The whole life cycle occupies about 78 days. 
Egg-laying begins in the spring and continues until winter. The sexes | 
appear in the spring. The control consists in the use of weakly poisoned 
syrups listed at the beginning of this chapter, which are placed in accessible 
containers throughout the gardens, yards, and buildings frequented by 
the ants. They tire of a certain sweet so it is advisable to occasionally 
change to honey or to fruit gelatins. Never tiring efforts are necessary to 
cope with this aggressive pest, but success is sure if one is willing to see that 
the ant cans are always filled and sufficiently abundant to feed all the ants. 
For immediate relief, strong poisons are often very effective, and are usual ly 

used in the gardens and buildings of the writer. A closely related, bi 
apparently harmless, pale yellow species is Iridomyrmex analis Er. André, 
which occurs in Arizona, California, and occasionally in Washington. 


FORMICINE (Camponotine) (Subfamily). Formicine or Typical Ants. 
The honey ant, Prenolepis imparis (Say), is a small shining black species 
with reddish brown legs or reddish brown throughout, the workers averag- 
ing 2-3 mm. in length. Winged forms are about the same color and size. 
The ants nest in damp, shady, clayey soils and the workers often have 
the abdomen so greatly distended with nectar or honeydew that they can 
scarcely walk. Swarming occurs in March in California, where this species 
is very common. The ant cricket, Myrmecophila oregonensis Bruner, 
occurs in the nests, which also harbor the thief ant, Solenopsis molesta 
(Say) var. validiuscula Emery. 

The American black ant, Lasius niger (Linn.) subsp. alienus Forster var. 
americanus Emery, is 8.5 mm. long and lives in small nests in Idaho, Wash- 
ington, and British Columbia. The ant cricket, Myrmecophila oregonensis 
Bruner, and the beetle, Adranes taylori Wickh., occur in the nests. The 
var. neoniger Emery is known in New Mexico, Colorado, and Washington, 
while the var. sitkaenses Pergande inhabits the higher mountainous regions 
of Colorado and extends northward into British Columbia and Alaska. 

Ants belonging to the large genus Formica are of medium size, the workers 
with a well developed sting. The females are about the same size as the 
workers and usually winged or rarely apterous; the males are winged or 
wingless, usually with long gaster. They often make huge mounds of 
leaves and sticks about stones or small trees and shrubs for the incubation 
of the brood. The workers commonly attend plant lice for the honeydew 
and also the caterpillars of lyceenid butterflies. Many species are held as 
slaves by other species, as well as by other genera such as Polyergus. Of 
the many species, subspecies, and varieties, the few most common western 
forms are here listed. 

The fuscous ant, Formica fusca Linn., is one often met in fields and forests 
of the lowlands, hills, and mountains. The var. densiventris Viereck occurs 
in New Mexico; the var. gelida Wheeler is reddish with the head and gaster 
dark brown, the workers averaging 3-5 mm. in length, and occurring in 
large numbers in the Lake Tahoe region of California and Nevada; the 
var. argentata Wheeler is common on damp hillsides in Colorado, Arizona, 
California, and Washington; the var. neoclara Emery is pale reddish 
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throughout, 4-5 mm. long, and occurs in Colorado, New Mexico, and at 
Visalia, California; the var. suwbsericea Say is a black species which commonly 
‘attends plant lice in California, the var. neorufibarbis Emery occurs in 
California, Oregon, Washington, British Columbia, and Alaska. The var. 
subenescens Emery is brownish black, the workers 3-6 mm. long, and the 
alate queen 10 mm. It is common in the low coastal plains and in the high 
interior mountains of California, and also occurs in Nevada, Colorado, 
and northward into British Columbia and Alaska. The ant cricket, Myr- 
mecophila oregonensis Bruner, occurs in the nests of neorufibarbis Emery; 
the scarabeid beetle, Cremastocheilus kochi Lec., in the nests of subenescens 
Emery; and the dermestid beetle, Heterius tristriatus Horn, in the nests of 
argentea Wheeler. 

The red ants are very abundant throughout our region. The commonest 
form is Formica rufa Linn. subsp. obscuripes Forel, the workers of which 
are ferruginous red with the abdomen and often portions of the legs black 
or brown. It is a pugnacious species which readily attacks intruders dis- 
turbing the aphis guests or the large nesting mounds which are often built 
of small sticks, leaves, and pine needles about small trees and shrubs in 
the high mountains of California, Nevada, Utah, Colorado, Oregon, Wash- 
ington, Idaho, British Columbia, and other Western States. It is recorded — 
by R. C. Treherne! as destroying the pistils in order to reach the nectar 
in the blossoms of apple, cherry, peach, and pear trees, and causing con- 
siderable losses to fruit growers in British Columbia. The scarabzid 
beetle, Aphodius suspectus Mann., and the larve of the syrphid fly, Microdon 
tristis Loew var. cothurnatus Bigot, occur in the nests. 

The sanguinary ant, Formica sanguinea Latr. subsp. swbnuda Emery, 
is similar in size and appearance to the preceding species, but the abdomen 
is paler. It is an alpine species and enslaves varieties of Formica fusca 
Linn., or lives in slaveless colonies in California, Nevada, Idaho, and other 
Western States. 

The western red ant, Formica rufibarbis Fabr. var. occidua Wheeler (var. 
occidentalis Wheeler), is reddish, often with dusky head and with dark 
abdomen, rather slender, the workers 4-6 mm. long. They commonly 
attend aphis in the wilds, orchards, and gardens of California, and occur 
throughout the west. Myrmecophila manni Sch. and Heterius californicus 
Horn are guests. 


Formica neogagates Emery var. lasioides Emery is of a uniform shining dark brown 
or is reddish brown excepting the dark gaster, and 3-4 mm. long. It occurs in New 
Mexico, California, Nevada, Oregon, and Washington. Formica subpolita Mayr is a 
very common species in the San Francisco Bay region of California and occurs through- 
out the west. The workers are 3-4 mm. long, shining brownish-red or chestnut brown, 
with the thorax, petiole, and legs reddish. They nest under stones in bare or grassy 
places and attend aphis, mealybugs, and so forth. The pseudoscorpion, Chelanops 
dorsalis Banks, often occurs with the ants on the undersides of the rocks in California, 
and the parasite, Hlasmosoma vigilans Ckll. attacks the species in Colorado. 


The western amazon ant, Polyergus rufescens (Latr.) subsp. breviceps 
Emery, is a beautiful red species 4-6 mm. long, which ranges from New 
Mexico and Colorado into California, and is common at altitudes of from 
2,000 to 2,500 feet. It lives in large colonies and is noted for its slave-mak- 


1Can. Ent., 47, p. 104, 1915. 
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ing habits, making forays to nests of other ants, chiefly those of Formica 
fusca Linn. varieties argentata Wheeler and subsericea Say, and Formica 
cinerea Mayr var. neocinerea Wheeler, and carrying off the eggs, larve, 
and pupe, the adults of which subsequently become slaves in the colonies , 
of the raiders. The variety leviceps Wheeler is shining reddish brown, 
5-7 mm. long, and occurs in the San Francisco Bay region, California, in 
the Lake Tahoe region, California, and in Nevada. Polyergus lucidus 
Mayr subsp. montivagus Wheeler is an orange-yellow species taken on 
Mt. Tamalpais, California. 

The carpenter ants belonging to the genus Camponotus live in large 
colonies usually under stones or in dead trunks of standing trees, stumps, 
or logs, and often extend their extensive galleries far underground. The 
workers vary greatly in size and in some species are the largest of our ants. 
They attend aphis and other homopterous insects and the caterpillars of 
certain lycenid butterflies. The giant carpenter ant, Camponotus levigatus 
(F. Smith), is shining black throughout or sometimes with reddish brown 
legs. The workers vary from 6-10 mm.; the winged males average 10 mm., 
and the huge winged and dedlated queens vary from 13-15 mm. in length. 
The workers and dedlated queens are to be found throughout the summers 
wandering singly on the ground or on logs, trees, and stumps in the forests 
of the Rocky, Sierra Nevada, and Cascade Mountains. C. herculeanus 
(Linn.) is a similar appearing species which occurs throughout the world 
in the north temperate regions. The variety whymperi Forel is known 
in Colorado and British Columbia, and the variety modoc Wheeler occurs 
in California, Oregon, and Washington. The ant cricket, Myrmecophila 
oregonensis Bruner, is a guest in the nests. 

The maculate carpenter ant, Camponotus maculatus (Fabr.) subsp. vicinus 
Mayr, is almost as large as the forms of the preceding ant, but is variably 
marked rich reddish brown and black. This species commonly nests under 
stones in the lowlands and high mountains from the Rocky Mountains to 
the Pacific Ocean. The ant cricket, Myrmecophila oregonensis Bruner, is 
a common guest. The variety nitidiventris Emery is black and shining 
reddish brown, and has a similar distribution. The variety semitestaceus 
Emery is black and dark brown and yellow. It occurs at higher elevations 
throughout the west. Camponotus maccooki (Forel) is dusky or pale yellow- 
ish brown or amber, with the head black and the abdomen dusky or partially 
or wholly black, and varies from 6-12 mm. in length. It is the commonest 
species of this genus in the San Francisco Bay region, California, and 
commonly nests under stones. This species is frequently troublesome in 
the houses in New Mexico and is also known to occur in Arizona and Colo- 
rado. The ant cricket, Myrmecophila oregonensis Bruner, is a guest. 


DORYLINZ (Subfamily). Legionary, Driving, or Visiting Ants. 
These are mostly large tropical ants which live in small or large colonies 
and are nomadic, often marching in large armies which may completely 
overrun extensive areas. The males are very large and winged and the 
females and workers are apterous and blind. The food consists chiefly of 
animal matter. They attack and overcome insects and other animals as 
large as rats, and houses are rendered uninhabitable by their presence. 
Some species range from tropical America into the Southern and South- 
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western States. These species, however, do not form large armies, but hunt 
in small files from large nests. They frequently raid the nests of other 
‘ants and carry off the young. LHciton californicus Mayr occurs in Cali- 
fornia, Arizona, and New Mexico. FE. arvzonensis Wheeler and E. oslari 
Wheeler occur also in Arizona; E. schmitti Emery ranges in Texas, New 
Mexico, and into Colorado; H. harrist Haldeman and E. melsheimeri Halde- 
man, in Texas. 


PONERINZ (Subfamily). Ponerine Ants. This subfamily comprises 
@ group of primitive ants widely distributed, common in Australia, with 
a fair representation in the Atlantic and Southern States, and a few species 
occurring in the southwest. The large or small colonies usually occur in 
the soil or in rotten wood. There is little difference in the size of the dif- 
ferent castes; all are carnivorous; pupation occurs within a cocoon; the 
males and females are winged; and the workers are monomorphic. 

Stigmatomma pallipes Haldeman subsp. oregonense Walker occurs in 
Oregon. A number of genera and species occur in Texas, one of which, 
Ponera inexorata Wheeler, ranges through New Mexico into Colorado. 


CHRYSIDOIDEA (Superfamily) 


CHRYSIDIDZ (Chryside).1_ Cuckoo Wasps, Gold Wasps, Ruby Wasps. 

This is a small family of little, winged, brilliant metallic green and blue 
wasps, normally with three abdominal segments visible from above. The 
adults visit rocks, walls, fences, and so on, and are often taken in sweepings. 
They possess a tubuliferous ovipositor and can roll into a ball for protection. 
They are known as cuckoo wasps from the habit in the females of laying 
their eggs in the provisioned cells particularly of the solitary mud wasps 
and other aculeate Hymenoptera, while some foreign species are parasitic 
on Lepidoptera. The fat legless larve are chiefly parasitic on the larve of 
the host, although in some instances they are thought to devour the pro- 
visions consisting of various insects. They hibernate as larvee and pupate 
in a cocoon within the cell of the host in the spring, the adults emerging 
in a short time. They are of no economic importance. A few of the most 
widely distributed western forms are the following: 


Ellampus leviventris (Cresson) (Omalus), 4.5-5.5 mm. long; blue and green with 
purplish reflection; California, Colorado, New England, and Canada. 

Notozus marginatus Patton, 3.5-5 mm. long; varying from bright green with golden 
iridescence to blue with purple or black reflections; wings fuscous; Canada, New 
Hampshire west to Montana, Idaho, Washington, British Columbia, Oregon, and 
California. 

Hedychridium dimidiatum (Say), 3.5-5 mm. long; varying from metallic bright green 
and blue to dull black; New England west into Montana, Colorado, Idaho, Washington, 
British Columbia, Oregon, and California. 

H. viride (Cresson), 5 mm. long; green with gold and blue reflections; Mexico north- 
ward into New Mexico, Colorado, Montana, Utah, British Columbia, Washington, 
Oregon, and California. — - = 


1H. T. Cresson, “Chrysididw of Colorado Ty.” Proc. Ent. Soc. Philad., 4, pp. 303- 
13, 1865. 2 

E. Norton, ‘“Chrysides of N. A.”’ Trans. Am. Ent. Soc., 7, pp. 233-342, 1879. 

S. F. Aaron, “N. A. Chrysidide.”’ Trans. Am. Ent. Soc., 12, pp. 209-248, 1885. 

H. L. Viereck, ““N. A. Cuckoo Wasps of the Genus Parnopes.” Trans. Am. Ent. Soc., 
30, pp. 245-250, 1904. 

H. Bischoff, “Mon. of Chrysidide.” Genera Insectorum Fasc., 151, pp. 1-86, 1918. 
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Hedychrum violaceum Brullé, 5-13.5 mm. long; variable in color and size; brilliant 
green to purple or dark blue; occurs throughout North America and common in all 
the Western States, and quite abundant in California. 

Chrysidea verticalis (Patton) (Chrysis), 4-6 mm. long; green to dark purple; occurs 
throughout the east, and west into Colorado, Idaho, Washington, British Columbia, | 
Oregon, and California. 


Fie. 732.—Edward’s cuckoo wasp, Parnopes edwardsi Cresson. Right shows adult curled 
up into natural position when disturbed. 


Holochrysis pacifica (Say) (Chrysis), 6-12 mm. long; emerald brassy green to blue; 
Eastern States,. Colorado, Idaho, Washington, British Columbia, Oregon, and Cali- 


ornia. 

H. hilaris (Dahlbom) (Chrysis), 5.5-8 mm. long; green, blue, or purple; Eastern 
States and throughout the entire west. 

Tetrachrysis lauta (Cresson) (Chrysis), 7-10 mm. long; with great variations, emerald 
green, brassy, blue, purple, or dark; occurs throughout the entire west. 

Hexachrysis clara (Cresson) (Chrysis), 10 mm. long; emerald to dark green with brassy 
or bluish reflections; throughout the entire west. 

Parnopes edwardsi Cresson (Fig. 732), 6-12 mm. long; brilliant green to deep blue; 
California, Oregon, Washington, and British Columbia. 


SPHECOIDEA ' (Superfamily) 


Bee-like Solitary and Colonial Wasps 


The Sphecoidea consist of wasps which nest in colonies or which are more 
often solitary. They provision their nests with spiders, grasshoppers, 
leafhoppers and other homopterous insects, flies, caterpillars, bees, or 
other insects, and are largely beneficial in habits. 


KEY TO FAMILIES ? 


1. Mesosternum produced posteriorly into an elongate process which is cleft or bi- 
furcate apically; notauli present; mid tibie with two apical spurs; prothorax 
long; propodeum long; femora swollen near middle; prepectus present 
Aisa Uve ION AGN, bl cles laid aleistest 6 Mra RERRe GN eR US: sR et, rr Ampulicide 

Mesosternum not produced into an elongate process; notauli wanting; prothorax 


usually transverse; femora normally not swollen in the middle............ 2 
2. Prepectusspresent i si) sad decteriee nine cscs woe eee Sphecide p. 871 
Prepectus: Wanting «os. .5./0s ss oiieitlercie'e sss +6 ds ea paola 6 se eee rr 3 


1H. S. Smith, “Sphegide of Nebraska.” Univ. Stud. Nebr., 8, pp. 323-410, 1908. 
§. A. Rohwer, Hym. Conn., pp. 645-697, 1916. 

P. Cameron, “Sphegide,” etc. Biol. Centr. Am. Hym., 2, pp. 1-157, 1888-1900. 
2 After S. A. Rohwer, Hym. Conn., p. 645, 1916. 
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3. Antennz inserted close to clypeus; cheeks narrow; first abdominal segment not 
narrower than second; lower posterior margin of propodeum angled due to met- 
athoracic pleural suture being dorso-ventral; no dorsal plate to mesepisternum —_, 

Bembicide p. 876 
Antenne inserted much above clypeus; cheeks broad; first abdominal segment 
much narrower than second; lower posterior margin of propodeum rounded 
due to metathoracic pleural suture being curved; a dorsal plate to mesepis- 
MO PEUNEELD Mee te ctv Pere py at apo sos let's: Wioieie:lejelataja-ovlg Mei chetele’s ee dais) os Cerceridz 


SPHECIDZ.' Sphecid or Thread-Waisted Wasps. 

This family includes the majority of species in the superfamily. The 
members are distinguished by the presence of a prepectus in some form. 
They are solitary, nest in the soil, and provision the nests with spiders or 
insects. 


KEY TO SUBFAMILIES ” 


1, Prepectal suture originating below lower margin of prothoracic tubercule, pre- 
pectus therefore wanting between tubercule and tegula........ Nyssonine * 


Prepectal suture originating posterior to prothoracic tubercule, prepectus there- 
fore present between tubercule and tegula................ cece eee eee eee 2 


2. Gor cakes defined posteriorly by a strong carina which is angulate opposite pro- 
thoracic tubercule; an oblique suture from below tegula to sternum, where 


AMOUR MPT HOCLAIMC AMINA «Akane ici cal: hd crdle acetate elec yaeis O ale Fab Yale so wage ele 3 
Prepectus defined posteriorly by a suture; no suture from below tegula to pre- 
Ber eM EO MOMEREE (Sc Gia ye soe msisnte toy ors gine: ahaa RGa't Weise ca's io lelstals » acto ale 5 


8. Antenne inserted near middle of face; mesepisternum with a dorsal and ventral 

plate; abdomen petiolate; wings with three cubital cells......... Psenine 4 

Antennz inserted very close to dorsal margin of clypeus; mesepisternum with- 
out a dorsal plate; abdomen sessile, or subsessile; wings with one cubital cell.. 4 


4, First cubital and first discoidal cells confluent; propodeum with a process at dor- 
sal middle; metanotum with processes at sides; eyes with their inner margins 
SENT EAL OMEN ate 2 0 tL lors n= onl nabs; ais e'w abet bine Shey Oxybeline ° 
First cubital and first discoidal cells separate; propodeum and metanotum with- 
out processes; eyes with their inner margins strongly converging below...... 

3 Crabronine p. 872 . 


5. Abdomen with a strong constriction between first and second ventral segments.. 6 
Abdomen without a constriction between first and second ventral segments.... 8 


1. T. Cresson, “California Sphegide.” Proc., Ent. Soc. Philad., 4, pp. 455-644, 1865. 
S. A. Rohwer, “Sphecide.”’ Hym. Conn., pp. 652-691, 1916. 
2 After S. A. Rohwer, Hym. Conn., pp. 652-653, 1916. 
3H. T. Cresson, “Cal. Nyssonide.’’ Proc. Ent. Soc. Philad., 4, pp. 472-475, 1865. 
A. 8. Packard, “N. A. Nyssonidw.” Ibid., 6, pp. 839-115, 353-445, 1866. 
J.C. Bradley, “N. A. Nyssonide.” Trans. Am. Ent. Soc., 46, pp. 113-132, 1920. 
S. A. Rohwer, “Notes on Nyssonine.” Proc. U. S. Nat. Mus., 59, pp. 403-413, 1922. 
4W. J. Fox, “Species of Psen of Am. North of Mexico.” Trans. Am. Ent. Soc., 25, pp. 
1-18, 1898-9. ; 
H. L. Viereck, ‘New Species of Psenine.” Trans. Am. Ent. Soc., 27, pp. 338-342, 
1900-1901. 
oe Spee Robertson, “Syn. N. A. Species of Oxybelus.” Trans. Am. Ent. Soc., 16, pp. 
—85, 1889. 
g. A. Rohwer and T. D. A. Cockerell, “Some Oxybeline Wasps from New Mexico.” 
Ent. News, 19, pp. 179-180, 1908. 
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6. Clypeus with a lobe at dorsal middle; antenne inserted well above clypeus near 


middle of face; intermediate tibie with two apical spurs....... Philanthine 
Clypeus with dorsal margin nearly straight; antenne inserted very close to dorsal 
margin of clypeus, much below middle of face...................seeee: i. 
7. Inner margins of eyes deeply emarginate; intermediate tibie with one apical 
SPUN AAV ey aee cee ls ts Seaiaies ool Soe cud eels nen ree een eae: Se Trypoxylonine? . 
Eyes at most reniform, mesal margins subparallel; intermediate tibie with two 
APICAVEA PUTS. vai cchergeteces ws ler nes tle sac cavelala che alae orale eon ar Mellinine 


8. Intermediate coxze without a transverse suture near base; propodeum long, with 
spiracles well removed from base; abdomen with a long petiole; intermediate 
tibise wathrt wo apicalssp urs yiis.c¢.e sue dere cine cles bie ed eee Sphecine 

Intermediate coxze with a transverse suture near base; propodeum shorter, and 
with spiracles close to metanotum; abdomen usually sessile, but, when petio- 
late, intermediate tibize have only one spur...........:.-.--eeeeeeeeeeeee 9 


9. Metasternum with a large process which is deeply emarginate ventrally; inter- 
mediate tibize with one apical spur; wings with three cubital cells; radial cell 
with an: appendage jie ales ulated uantaie se ah lea s Gused eeren ee ane Larrine ° 

Metasternum without a large, deeply emarginate process.................--- 10 


10. Abdomen depressed, dorsal surface flattened; intermediate tibiee with two apical 

spurs; radial cell truncate; wings with three cubital cells......... Astatine 

Abdomen cylindrical or in a very few cases subdepressed, dorsal surface convex; 
intermediate tibize with one apical spur; venation various. .Pemphredonine p. 876 


CRABRONINZ ‘ (Subfamily). Crabronid Wasps. This is a rather 
small species ranging from 3-15 mm. in length, and varying from wholly 
black to black with yellow markings. The wasps nest in the soil or in 
tunnels in wood and store the nests with spiders and various insects. 


Crabro latipes (Smith) (Thyreopus, T. coloradensis Packard) is 8-10 mm. in length, 
black with portions of the legs, thorax, and the abdomen marked with yellow and the 
mesosternum with pale pubescence. This wasp occurs in boreal North America and 
in the high mountains from Arizona north into Colorado and Montana and also in Oregon 
Washington, and British Columbia. 


SPHECINZ (Subfamily). Thread-Waisted Wasps or Mud Dauber. 
These wasps are medium-sized to quite large and have the inner margins 


1H. T. Cresson, “N. A. Philanthidw.” Proc. Ent. Soc. Philad., 4, pp. 49-64, 1865; 
5, pp. 85-132, 1865. 

H. L. Viereck and T. D. A. Cockerell, ‘‘Philanthid@ of New Mexico.” Jour. N. Y. 
Ent. Soc., 12, pp. 129-146, 1904. 

2W. J. Fox, “Am. Trypozylon.” Trans. Am. Ent. Soc., 18, pp. 1386-148, 1891. 

3H. T. Cresson, ‘California Larride.’’ Proc. Ent. Soc. Philad., 4, pp. 464-467, 1865. 
capes Eee, “Mon. N. A. Species of T'achytes.” Trans. Am. Ent. Soc., 19, pp. 234- 
03 A. Rohwer, “Some Larrid Wasps from Colorado.” Ent. News, 19, pp. 220-224, 
oe Xs Williams, “Mon. Larride of Kansas.” Bul. Kan. Univ., 15, Sci. Bul. 8, pp. 117- 
en g. Abe "Cresson, “California Crabronid@.” Proc. Ent. Soc. Philad., 4, pp. 475-488, 

A. S. Packard, “N. A. Crabronidw.” Ibid., 6, pp. 64-115, 353-382, 1866. 
fees J. Fox, “Crabronide of Boreal America.” Trans. Am. Ent. Soc., 22, pp. 129-226, 
oe: A, Rohwer, “Some Crabronide from Colo. and N. Mex.” Ent. News, 19, pp. 245- 
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of the eyes parallel or subparallel; the pronotum transverse; the propodeum 
long; and the abdomen always petiolate. The color is usually black with 
yellow or reddish markings, but some of the familiar western species are 
metallic steel blue. They nest in 

the ground or build mud cells and 7 
provision their nests with spiders, 
grasshoppers, caterpillars, and 
other insects. 


score 
oe 
| 


Chlorion atratum (Lepeletier) (Sphezx) 
is robust, black throughout, 18-20 mm. 
long, and recorded in New York and in 
New Mexico, Colorado, Arizona, and 
Southern California. It provisions its 
nests with young grasshoppers. Accord- 
ing to H. E. Smith! the bembicid, Megas- 
tizus unicinctus Say, digs open the nest, 
destroys the egg, and oviposits on the 
stored grasshoppers which it will not col- 
lect for itself. Chlorion laviventris (Cress.) 
is a very similar species often mistaken 
for the preceding in California and prob- 
ably other Western States. C. cyanewm 
(Dahlbom) is 20 mm., long, brilliant 
blue-green with violaceous wings. It oc- 
curs in Washington. C. elegans (Smith) 
(Sphex, Isodontia), is 12 mm. in length, 
dark brownish throughout and clothed 
with white pile. It occurs in New 
Mexico, Colorado, Utah, Arizona, Ne- 
vada, and California. It stores its mud 
cells with spiders, and the immature, os PORES SAO SAT 
stages are parasitized by the tachinid Fia. 733.—The thread-waisted wasp, Sphex 
fly, Pachyophthalmus floridensis Town- nigricans (Dahlbom). 
send, in Southern California. C. ferru- 
gineum (Fox) (Sphex, Priononyx) is 19 mm. long, very slender, pale reddish brown, 
and clothed with dull white and yellow pile. It ranges in northern Mexico, New Mexico, 
Arizona, and Southern California. 


The steel blue mud dauber, Sphex (Psammophila) luctuosa Smith is 12-15 
mm. long, and dark metallic steel blue throughout. It is very common 
in California and ranges east to the Atlantic. Sphex (P.) violaceipennis 
Lepeletier, is 12-25 mm., metallic dark blue with the basal half of the gaster 
reddish. It ranges from the Eastern States into Nevada and California and 

is a common species. 


Sphex nigricans (Dahlbom) (Ammophila) (Fig. 733) is 12-28 mm., black or grayish; 
the legs largely reddish, abdomen very slender, petiole black or dusky, gaster reddish, 
the dorsum usually wholly or partially dusky or black. This is a very common species 
in California and Nevada. . S. vulgaris (Cresson) is a similar species with black legs and 
the apical half of the gaster black. It occurs throughout the country and is common in 
Colorado, Nevada, California, and other Western States. 


The blue mud wasp, Chalybion cerulewm (Linn.) (Sphex, Pelopeus 
ceruleus Lep., P. californicus Sauss., Sceliphron cyaneum Klug) (Fig. 734), 
is 12-18 mm. in length, metallic blue, blue-green, or blackish. It is common 


1 Bul. 293, U. S. Dept. Agr. Prof. Paper, 1915. 


Fic. 734.—The blue mud wasp. Chalybion ceruleum (Linn.). 


Fie. 735.—Cells of the yellow and black mud dauber, Sceliphron servillei (Lep.). A, uncapped 
cell; B, cell containing larva and spiders; C, cells containing pups; D, a series of 
containing pup removed from a whitewashed wall; E, several cells plastered over. 
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throughout the country and is recorded in Montana, Utah, Nevada, and 
California in the west. It provisions its mud cells with spiders chiefly of 
the genus Epeira. 

The yellow and black mud dauber, Sceliphron' servillei (Lepeletier) (Pel- 
opeus) (Figs. 735, 736), is 15-17 mm. long, dull black, the base of the 
antenne, collar, scutellum, portion of metathorax, petiole, base of gaster 
and portions of the legs bright yellow. This species builds mud nests on 
cells 25-35 mm. long, singly or side by side, in series of from two to six or 


Fia. 736.—The yellow and black mud dauber, Sceliphron servillei (Lep.). Adult. 


more, and the whole is covered with a continuous layer of mud completely 
obliterating the outlines of the individual cells. The nests are placed on 
the undersides of rocks or on logs, boards, and so forth, and are provisioned 
with a yellow and gray crab spider, Misuwmena aleatoria (Hentz), at Laguna 
Beach, California. The whitish larve are 10-14 mm. long. The pupz are 
enclosed in thin, reddish brown, semi-transparent, capsule-like cocoons 
within the cells. Many cells have been found from which have been reared 
a larger number of parasitic tachinid flies, Pachyophthalmus floridensis 
Townsend,’ the adults of which emerge through a round hole cut through 
the end of the cell. This species is similar in habits to Sceliphron cemen- 
tarius Drury, which occurs throughout boreal North America. 


1J. C. Huston, “N. A. Species of Sceliphron.” Trans. Am. Ent. Soc., 45, pp. 203- 


227, 1919. 
“2B. O. Essig, P. C. Jour. Ent. and Zoél., 14, p. 78, 1922. 
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PEMPHEREDONINZ! (Subfamily). Pemphredonid Wasps. These 
are mostly small, slender, shining black, active wasps which build their 
nests in the pith or hollow stems of plants, in rotten wood or in the old 
galleries of wood-boring insects, and in old oak galls. The nests are pro- 
visioned with aphis, flies, and other small insects. 

Pemphredon errans Rohwer measures 7 mm., and is black with hyaline 
wings. It has been reared from oak galls in the Sierras and also along the 
coast of middle California by F. B. Herbert. 


BEMBICID? (Bembecide). Bembicid Wasps. 

The bembicid wasps are characterized by the bee-like form and the 
absence of the prepectus. They are solitary wasps which nest in the ground 
and provision their nests with Diptera or rarely with Homoptera. In most 
cases only the first host is paralyzed, and in some, only dead insects are 
furnished as food for the young. The subfamily Stizine has a small labrum 
and two apical spurs on the middle tibiz, while the Bembicine have a large 
labrum and but one apical spur on the middle tibie. . The species herein 
described belong to the latter. 


Bembix amena (Handlirsch) (Bembex) is 15-22 mm. long, black covered with thick 
whitish pile. The males are largely black, the abdomen immaculate or with from one to 
five broken pale crossbands, while the females have the abdominal crossbands entire or 
nearly so except at the base, and are bright yellow or pale. This large species is common 
in Colorado, Utah, Nevada, California, Oregon, Washington, and British Columbia. 
B. comata Parker (Fig. 737) measures 10-17 mm. in length, and is very much like the 
preceding species in color but considerably smaller. It is a very common species in the 
west and is known in New Mexico, Arizona, California, Oregon, Washington, and British 
Columbia. The burrows extend down obliquely into the sand from 16 to 20 inches and 
branch about four inches beneath the surface forming an inverted “Y.’’ The nest is 
located in one of the branches and is provisioned with from 10 to 15 flies chiefly of the 
families Muscidw and Sarcophagide. The entrance is closed with sand. It commonly 
nests along the seashore. B. occidentalis (Fox) (Bembex) is 16-20 mm. long and largely 
yellow, with black on the head, thorax, and abdomen. It occurs in Lower California, 
Mexico, New Mexico, Texas, Arizona, and California. 

Microbembex monodonta Say is 8-14 mm. long, black, the abdomen wholly yellow or 
with from 1-5 black bands, the wings often infumated. It nests in sandy places and makes 
a single burrow which is provisioned with dead insects which are gathered on the sands, 
and does not follow the general practice of capturing live prey and paralyzing it in order 
to provide a fresh supply of food for the young. The nests are not provisioned until the 
eggs hatch, after which new stores are brought over a period of several days. The young 


eae ee Packard, ““N. A. Pemphredoninew.” \ Proc. Ent. Soc. Philad., 6, pp. 383-396, 
: bi J. Fox, “N, A. Pemphredonide.” Trans. Am. Ent. Soc., 19, pp. 307-3824, 
892. 

S. A. Rohwer, ‘““N. A. Wasps of the Subgenus Pemphredon.” Bul. Brooklyn Ent. Soc., 
12, pp. 99-102, 1917. 


pas T. Cresson, “California Bembicide. Proc. Ent. Soc. Philad., 4, pp. 467-472, 
5. 


ane resee e and S. A. Rohwer, “Colorado Bembicidw.” Ent. News, 19, pp. 373- 

8. A. Rohwer, ‘Bembecid Wasps of Boulder County, Colo.” Univ. Colo. Stud., 6, 
pp. 243-248, 1909. 

J.B. Parker, “Rev. Bembicine Wasps of Am. North of Mex.’ Proc. U. S. Nat. 
Mus., 52, pp. 1-155, 1917. 

dhe D. A. Cockerell, ‘The Bembicine Wasps.” Ent. News, 29, pp. 59-60, 1918. 
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are frequently attacked by dipterous and hymenopterous parasites. This species occurs 
commonly in the Eastern and middle States and ranges west into Utah, California, and 
Lower California. M. aurata Fox is 12-14 mm. long, black and yellow, while the cly- 
peus, scape, mesopleura, and large discal spots on the scutum are yellow. It occurs 


Fic. 737.—The long-haired bembicid wasp, Bembix comata Parker. Adults. 


in Arizon, California, Utah, and Lower California. M. hirsuta Fox is 9-13 mm. long, 

black with greenish yellow markings, and distinguished by the long dense pubescence on 

ye head, thorax, and median segment. It occurs in Mexico, Texas, New Mexico, and 
zona, 


VESPOIDEA (Superfamily) 4 


Predaceous and Solitary Wasps 
KEY TO FAMILIES” 


1. Posterior angle of pronotum sharp and above tegula; wings folded longitudinally 
Uh THESES in 6 oo ao ol ded GeO nS RROD ee OL ee ate a ra 
Posterior angle of pronotum rounded or rather sharp but always in front of or be- 
low tegula; wings not folded longitudinally in repose..................-.005 


2. Antennz distinctly thickened apically and in most species with a club; antenne 
of the male longer than in the female; wings not distinctly folded longitudinally 
S - ; Masaridz p. 889 
Antennz never ending in a club; wings distinctly folded longitudinally......... 3 


1W. 4H. Ashmead, “Classification of the Vespoidea.” Can. Ent., 32, pp. 145-155, 185- 
188, 295-296, 1900; 34, pp. 79-88, 131-137, 1902; 35, pp. 3-8, 1903. “ Thynnide in the 
U.S.” Psyche, 8, p. 251, 1898. 

8. A. Rohwer, “C. T. Brues and H. L. Viereck.”” Hym. Conn., pp. 606-644, 
1916. 

2 After S. A. Rohwer, Hym. Conn., pp. 606-607, 1916, 
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3. Claws dentate; two forms, males and females. (Solitary Wasps, Pottery Wasps.) 
Eumenide ! 
Claws simple; three forms, females, males, workers................. Vespide p. 884 


4. No constriction between first and second abdominal segments; discoidal cells 
obsolete, or if the first is present it is petiolate........................+.--. ; 
A constriction between first and second abdominal segments which is usually deep; 
at least first discoidal cell well defined, not petiolate... .. Sere sara Mae 6 


5. Head oblong; antennz with twelve or more joints; stigma lanceolate; fore tarsi 
of female never chelate. Parasitic on larve of Lepidoptera and Coleoptera. ... 


Bethylidz 
Head transverse, subquadrate or globose; antennz 10-jointed; stigma large; fore 
tarsi of female: Chelate) ..5'4.c.0/5 5 ces «boca e teceire 0 fle ete dee ae Dryinide 


6. Legs very long, posterior femora when directed backward extending beyond 
middle of abdomen; mesepisternum with.a dividing cephalocaudal suture. . 
Psammocharide D. "882 
Legs of usual length, posterior femora when directed backward not reaching to 
middle of abdomen; mesepisternum without a dividing cephalocaudal suture.. 7 


7. Sternellum large, sharply defined, extending between intermediate coxa so they 
are well separated; females winged; tibize usually flattened with bristles Ce ey 
p 
Sternellum not defined; intermediate coxze contiguous; or, if coxe are somewhat 
separated, readily distinguished from the preceding family by not having ster- 
nellum separated from eusternum by a transverse suture; tibie not flattened 
and without a single rugose area; if rugose, nearly uniformly BON 23h. eh A eee are 8 


8. Clypeus with length and width subequal or nearly so; female winged; apex of ab- 
domen jn male without appendages; eyes deeply emarginate. Parasitic on 


bees and: sphecoid ‘wasps! 70/2 sii. ficial baie ep ole sells eyelet ee ee Sapygide 

Clypeus transverse, very. much wider than long; apex of the abdomen in male 
armed or unarmed; eyes’usually entire.) 20.040. 10. 0s > ee eee te ees 9 

9. Female thorax divided into three parts; apex of abdomen in male armed with 

asingle spines anavy oo eels Poe habeas eae obs aos sosenale = peat Blea Methocide 

Female thorax divided into two parts, prothorax being well separated; apex of 

abdomen in male without spines..................0./...00- Myrmoside “4 


Female thorax undivided; apex of abdomen in male with two spines Mutillide p. 881 


DRYINIDZ. Dryinid Wasps.* 

Gonatopus contortulus Patton (Figs. 738, 739) have the females ant-like, 
wingless, with large front legs and front claws large and pincer-like, thorax 
slender, antenne 10-jointed, 3-4 mm. long, shining black, two basal joints 
yellow, the remainder and also the legs reddish. The males are winged. 
The larval sac is oval, shining black, and occurs on the abdomen of the 


1K. W. von Dalla Torre, Genera Insectorum Fasc., 19, pp. 9-61, 1904. 
P. Cameron, “ Odyneride of the Southwest U.S.” Trans. Am. Ent. Soc., 34, pp. 
198 298 1908. 
D. Isely, ‘ ‘Syn. Family Humenide. in Am. North of Mexico.” Ann. Ent. Soc. Am., 
10, pp. 345-366, 1917. 
Nie. JZE: Bradley, “Rev. of the Myrmoside.” Trans. Am. Ent. Soc., 43, pp. 247-290, 


3 W. H. Ashmead, Dryininw. Bul. 45, U. S. Nat. Mus., pp. 80-102, 1893. 

J. J. Kieffer, “Dryinide. “Genera Insectorum Fasc., 54, pp. 1-33, 1906. 

Ry Can, Perkins, “Parasites of the Family Dryinida. ” Haw. Sugar Planters’ Assoc. 
Exp. Sta. Ent. Ser. Bul., 11, pp. 1-18, 1912. 

C. T. Brues, Hym. Conn., pp. 613-616, 1916. 

F. A. Fenton, “Parasites of Leafhoppers.” Ohio. Jour. Sci., 18, pp. 177, 248, 1918. 
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host; the cocoon is oval, white, 4.5 x 0.5 mm., and is spun on grasses or 
other plants. The females are very active and stalk their prey which is 


Fia. 738.—The contort dryinid wasp, Gonatopus contortulus Patton. A, larva within larval 
sac, protruding from between two abdominal segments; B, larva leaving sac and host 
prior to pupation on the foliage of a plant. The host is the sugar beet leafhopper, Futettix 
tenellus (Baker). (After Severin.) 


seized with the strong front legs and held while the egg is inserted in the 
body, usually in the venter. The females are also predaceous and devour 
a great many leafhoppers and are considered by some to be more bene- 


Fia. 739.—Adult female of the contort dryinid wasp, Gonatopus contortulus 
(After Severin.) 


| 
Patton. 


ficial as predators than as parasites. They are parthenogenetic as well as 
sexual. There are two generations and the winter is spent as larve in 


‘ 
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the small white cocoons. The species occurs throughout the United States 
and is parasitic and predaceous on Deltocephalus sayi (Fitch) and D. oculatus 
O. & B. in the east and on Eutettix tenellus (Baker) in California. 


Fia. 740.—Adult male of the contort dryinid wasp, Gonatopus contortulus Patton. 
(After Severin.) 


Gonatopus ombrodes (Perkins) (Mogonatopus) is a similar species parasitic and pre- 
daceous on Cicadula sexnotata (Fallén) in Colorado.} 

Gonatopus californicus Ashm. has the female of the species 3 mm. in length, the head 
and thorax reddish brown, abdomen black, the antenne, tarsi, middle of the tibie and 
portion of hind femora yellow. It is taken in California without host records. 


SCOLIIDZ.” Scoliid Wasps. 

These are large wasps with stout legs, in which the middle tibize have one 
spur, large head, usually strongly emarginate eyes, short antenne, with 
a constriction between the first and second sternites, and wings with well 
developed venation, the veins not reaching the apical margin which is 
characteristically striated. The colors are usually blackish with yellow 
or red spots and bands. The wasps apparently do not build nests and store 
food, but lay their eggs near or on the host. Those with known habits are 


1C. N. Ainslie, Ent. News, 30, pp. 169, 187, 1920. 


2H. T. Cresson, “Scoliade from Colorado Ty.” Proc. Ent. Soc. Philad., 4, pp. 442-_ 


450, 1865. 
N. Banks, “Scoliide.” Can. Ent., 44, pp. 199-201, 1912. 


a 
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largely parasitic on white grubs or the larve of Scarabeide. There are a 
number of western species, the host relationships of which are unknown. 


MUTILLIDA.! Mutillids, Mutillid Wasps or Velvet Ants. 

This is a large family of medium-sized, brightly colored insects in which 
the males are normally winged and the female wingless. The males have 
_13-jointed antenne and the females, 12. The bodies of both sexes are 
black and clothed with thick, short, white, yellow, golden, orange, or 
bright red hairs often in combination with black hairs. The females have 
a very effective sting and make a queer squeaking noise when held by the 
body. The mutillids are most abundant in the tropical and sub-tropical 
regions and are numerous in the Southwestern States, but range in limited 


Fig. 741.—Mutillid wasps or velvet ants. A, Mutilla sackeni Cresson; B, Mutilla 
gloriosa Saussure. 


numbers north into British Columbia. Some species are supposed to dig 
nests in the soil and provision them with insects but most are believed to 
be parasitic in the nest of the wasps and bees. Little exact information, 
_ however, has been acquired regarding them. 


_ Mutilla aureola Cresson has the female 12-13 mm. in length, the head quadrate and 
wide: than the thorax, black, the dorsum of head, thorax, and ‘abdomen golden yellow. 
This is 2 common species on the dry grassy hillsides of middle California, particularly 


1H. T. Cresson, ‘‘Mutilla from California.” Proc. Ent. Soc. Philad., 4, pp. 385-390, 
1865. Trans. Am. Ent. a 5, pp. 119-120, 1874. 

C. A. Blake, “Syn. N. A. ’ Mutillide.” Trans. Am. Ent. Soc., 3, pp. 217-265, 1870; 
4, pp. 71-76, 1872. “Cat. Mutillide of N. A.” Ibid., 7, pp. 343-254, 1879. “Mon. 
Mutillide of N. A.” Ibid.; 13, pp. 179-286, 1886. 

P. Cameron, “ Mutillide.”’ Biol. Centr. Am. Hym., 2, pp. 259-402, 1888-1900. 

W. J. Fox, “N. A. Mutillide.” Trans. Am. Ent. Soc., 25, pp. 219-300, 1899. 

E. André, « Mutillide.” Genera Insectorum Fasc., it, pp. 1-77, 1902. 

330, L, Melander, “Notes on N. Av Mutillide.” Trans. Am. Ent. Soc., 29, pp. 291- 
. 330, 1903 

5.0, Bradley, “Mon. of Mutillide and Allies of N. A.” Trans. Am. Ent. Soc., 42, 
pp. 187-214, 309-336, 1916. 

C. E. Mickel, “Rey. of Genera ge races and Pseudomethoca in N. A.” Proc. 
U.S. Nat. Mus., 64, art. 15, pp. 1-51, 1 
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in Alameda and Contra Costa Counties, and also occurs in the Sierra foothills. M. 
bioculata Cresson has the male 18-27 mm. long, black, the thorax and abdomen reddish 
above. It occurs in New Mexico, Arizona, Colorado, and California. M. californica 
Radoszkowski (Spherophthalma) has the female 8-14 mm. long, black, the dorsum of 
the head thorax, and the abdomen, except the base, brick red. It ranges in New Mexico, 
Colorado, and California. M. gloriosa Saussure (Fig. 741, B) has the female 13-16 
mm. in length, black, clothed with long white hairs, and commonly known as the thistle 
down mutillid. It also occurs in New Mexico, Arizona, and Southern and Central 
California. M. sackent Cresson (Fig. 741, A) is a similar species 13 mm. long with dense 
white hairs on the dorsum. It occurs in Arizona and California. 

Pseudomethoca propinqua (Cresson) (Mutilla), in the male form measures 9 mm., is 
black, the dorsum of thorax black, and the vertex and apical margins of the abdominal 
segments golden and the wings dark. The female is similarly colored and 8-12 mm. 
long. The female has been described as Mutilla montivaga Cress. This species occurs 
in New Mexico, Colorado, Montana, and California. 


PSAMMOCHARIDZ! (Pompilide). Spider Wasps. 

These are medium-sized to large black, metallic dark blue or reddish 
wasps which are very active on the ground and take short restless flights. 
The antennz are long and often curled in mounted females; the wings 
hyaline, infuscated or iridescent; the hind legs very long. They usually 


Fic. 742.—The steel-blue spider wasp, Psammochares luctuosus (Cresson). A, eggs; B, larva 
attached to the bodies of the spider, Lycosa pratensis Emerton, which were taken from 
a wasp nest in the ground. (Photo furnished by C. T. Dodds.) 


nest in subterranean cells, provisioned with spiders which are first stung 
and rendered helpless by the female. At least one species is thought to be 
parasitic in the nests of other wasps. There are many western species, 
but little is known regarding their exact habits. 


Psammochares luctuosus (Cresson) (Pompilus) (Fig. 742) is 10-12 mm. long, the le 
very long, metallic blue-black, the wings infuscated and with violet iridescence. It 
ranges throughout boreal North America and is common in the west, occurring in the 
mountains and along the Pacific Coast. C.T. Dodds found the nests at Berkeley, Cali- 
fornia, stored with the spider, Lycosa pratensis Emerton. A single egg was placed on 
the side of the abdomen of the host. Psammochares planatus (Fox) (Planiceps, Pompilus) 
has been reared from the nests of the trapdoor spider, Bothriocyrtwm californucwm (Cam- 


1K. T. Cresson, “ Pompilide of N. A.” Proc. Ent. Soc. Philad., 4, pp. 451-454, 1865. 
Trans. Am. Ent. Soc., 1, pp. 85-150, 1867. . 
W. J. Fox, N. A. Species of Ceropales.” Trans. Am. Ent. Soc., 19, pp. 49-63, 1892. 
N. Banks, Jour. N. Y. Ent. Soc., 19, pp. 219-237, 1911. Can. Ent., 44, pp. 197-199, 
ay “Psammocharide of Western N. A.” Bul. Mus. Comp. Zoél., 63, pp. 229-248, 
H. L. Viereck, Hym. Conn., pp. 625-634, 1916. 
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bridge), in Southern California. The mature larva spins a web across the hole under 
the trapdoor and suspends the cocoon in the tube within a matrix of silk. The mature 
wasp gnaws 2 hole through the door to escape. : 


The tarantula hawks belong to the genus Pepsis and are very large, 
metallic, velvety blue-black throughout with violaceous or bright fiery 
red wings. The antenne of the females are usually coiled, while those of 
the males are straight, particularly in the case of mounted specimens. 
They prey extensively on trap-door spiders and tarantulas which are first 
paralyzed by stinging in the cephalic ganglia and then stored in the nests 
in the ground as food for the young. These wasps are largely tropical and 
range from South America into our region. Pepsis formosa Say [P. rubra 
(Drury), P. cerulea (Fabr.), P. auripennis DeGeer] (Fig. 743) is one of 


Fig. 743.—The common tarantula hawk, Pepsis formosa Say. Adult female. 


the commonest and largest species in Mexico, Texas, New Mexico, Arizona, 
and Southern California, and ranges south into Brazil. It is 20-40 mm. 
long, steel blue and black throughout, including the antennz, the wings 
fiery red with the outer and apical margins dusky. Pepsis cinnabarina R. 
Lucas is similarly colored, but has the wings an even more brilliant red and 
is much smaller, averaging from 20-30 mm. in length. It occurs in Mexico, 
Southern California, and Arizona. 


Pepsis mildei Stal (Fig..744, A) is 20-30 mm. long; metallic blue-black; the antenne 
reddish, dusky at extreme base in the male and the basal third dusky in the female; the 
wings fiery red with the bases and apices dusky. The wings are not so bright as in the 
two preceding species. This wasp occurs in Northern Mexico, Arizona, and Southern 
California. j q Dale 

Pepsis obliquerugosa Lucas (Fig. 744, B) is a splendid, large, entirely metallic dark 
steel-blue species 30-40 mm. long, with blackish antennz and blue-black or violaceous 
wings. It ranges from Mexico into New Mexico, Arizona, and Southern California. 


1A. Davidson, Ent. News, 16, pp. 233-234, 1905. 
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Salius ustulatus (Dahlbom) (Hemipepsis ustulata Dahl., Mygnimia) is a velvety 
black species 12-20 mm. long and with orange or reddish wings which are dusky at 
the extreme bases and tips. It occurs in 
Mexico and ranges into Northern Cali- 
fornia from the Sierras to the Coast. 


VESPID.! Paper Wasps, Social 
Wasps, Yellow Jackets, Hor- 
nets. 

This family comprises familiar, 
medium-sized, mostly yellow and 
black insects, which are social in 
habits and build large and small 
paper nests (Fig. 745) mostly above, 
but also below ground. The adults 
are monogamic or polygamic wasps, 
the females being provided with a 
severe sting which is used altogether 
too freely at times; the wings fold 
longitudinally; the middle tibie 
have two apical spurs and the claws 
are simple; the antenne are elbowed 
with long scape; biting and sucking 
mouth parts are present; and a 
petiole is either present or absent. 
There are generally three castes; 
queens or fertile females, workers or 
sterile females, and drones or males. 
The latter are the product of un- 
: fertilized eggs; the queens are fed 
aeepemncas a more and are larger than the work- 
Fic. 744.—Tarantula hawks. A, Pepsis ers. Workers may produce eggs 

mildet Stal, male; B, Pepsis obliquerugosa which hatch only into males, but 

Eee tomas. are incapable of fertilization. The 
queen starts the nest in the spring using wood fibre which is reduced to paper 
by mastication. When a few cells are completed a fertile egg is laid in each. 
The legless white grubs soon appear and are fed daily on insect material and 
sweets. When the larvee are mature the cells are capped and pupation fol- 
lows therein. Workers only are produced until fall when the sexes appear 
and mating occurs. The young queens hibernate and establish new colonies 
the following spring. The adults feed on various insects, meats, fruits, 
honeydew, and other sweets, and are often very troublesome about fruit 
canneries and drying sheds, doing considerable damage to fresh fruits. 
This damage is partially offset by the destruction of great numbers of house, 
stable, and other flies, caterpillars, and similar injurious insects. The two 

1J. McFarland, “A Table of the Genus Vespa in U.S.” Trans. Am. Ent. Soc., 15, 
Le 297-299, 1888. 
aay H.W. Lewis, “Vespine of U.S. and Canada.” Trans. Am. Ent. Soc., 24, pp. 169-191, 


K. W. von Dalla Torre, ‘“‘Vespide.”’ Genera Insectorum Fasc., 19, pp. 1-108, 1904. 
H. L. Viereck, Hym. Conn., pp. 640-644, 1916. 
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subfamilies are separated as follows: the Vespine which do not have the 
abdomen petiolate and are monogamic in the nearctic species; and the 


ETE eS iis gy eS Pee aia cates a 


Fia. 745.—Nest of the Pennsylvania yellow jacket, Vespula pennsylvanica (Saussure). 


Polybiine which have the abdomen petiolate and are monogamic in the 
nearctic species and polygamic in others. 


VESPINZ (Subfamily). Yellow Jackets, Hornets and Polistes Wasps. 
The yellow jackets and hornets are characterized by having long hind 
wings without an anal lobe, the abdomen 
conical and truncate, and by building nests 
which are entirely enclosed excepting a small 
circular opening. These nests are suspended 
from trees, bushes, buildings, or other objects, 
or are built in holes in the ground. In the 
latter case, according to W. B. Anderson, the 
mouth may be surrounded by a small clay 
chimney to keep out the rain water, in the 
Northwestern States. ; 

The common yellow jacket, Vespula (Doli- 
chovespula) diabolica (Saussure) (Vespa), is 
one of the commonest species throughout the 

country. It is the familiar black and yellow 
- species in which the black usually predomi- 
nates; the legs are yellow with the femora 
mostly black; the scape of the antenne yellow 6. 746.—Worker of Vespula 
anteriorly; and the length varies from 10-15 9 ?°"”s¢/vanica (Saussure). 
mm., averaging 12 mm. It frequently builds very large nests in trees and 
also nests in the ground. The variety fernaldi (Lewis) is the commonest 
western form, in which the yellow and black are about equal. Both the 
species and the variety occur throughout the west. Members of this sub- 
genus have the eyes remote from the base of the mandibles. 
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The white-faced hornet, Vespula (D.) maculata (Linn.) (Vespa), is 12- 
19 mm. long, largely black, the face and thorax with white or pale yellow 
markings, the abdomen with the apical third whitish, and the scape of the 


o0ene s OPER», | 


Fia. 747.—Sexual female of Vespula pennsylvanica (Saussure). 


antennz white anteriorly. This species occurs throughout the country 
and builds smail or often very large nests, usually in trees. The workers 
are very pugnacious, but perhaps no more so than the hundreds of country 
boys who destroy their nests. 


Fia. 748.—Sexual male of Vespula pennsylvanica (Saussure). 


Vespula (D.) borealis (Kirby) (Vespa) is 18-15 mm. long, largely black with white 
or pale yellow markings on the head and thorax, and with five pale crossbands on the 
urine which are wider posteriorly. It occurs in the west in Washington and British 

olumbia. . 

Vespula (D.) marginata (Kirby) (Vespa) is similar to the two preceding species 
being almost, wholly black and having two white scutellar spots and six dhdonin 
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rings. It also occurs in the northern parts of North America, and in British Columbia 
in the west. 

__ Vespula (Vespula) pennsylvanica (Saussure) (V. occidentalis Cresson) (Vespa) (Figs. 
744-748), is 12-17 mm. long, black and yellow, and the scape of antenne yellow be- 
neath. ‘This species is quite as common in the west as is V. diabolica (Sauss.) var. 
fernaldi (Lewis). It is larger and readily distinguished by the fact that the eyes extend 
close to the base of the mandibles, a characteristic distinguishing the members of the 
subgenus Vespula. It occurs in all the Western States. Vespula (V.) scelesta (McFar- 
land) (Vespa) is similar to the white-faced hornet but has the antenne all black and 
the eyes extending to the base of the mandibles. It occurs in much of the United States 
and is reported in Colorado, Montana, Oregon, and Washington in the west. Vespula 
_(V.) consobrina (Saussure) (Vespa) is 9-15 mm. long, black and yellow or whitish with 
pale lines and spots on the head and thorax, and the abdomen with a white band near 


Fie. 749.—The golden polistes, Polistes aurifer Saussure. Adult female. 


the middle, a second and wider one farther back, and the tip all white or yellow. Some 
forms also have a narrow band at the base of the abdomen. This species occurs 
throughout the country and is recorded in Colorado, Montana, and Washington in 
the west. Vespula (V.) infernalis (Saussure) (Vespa), is 12-15 mm. in length, and is a 
similarly colored species being largely black with narrow yellow bands and the tip of 
abdomen whitish, or with the bands lacking. It is reported in California and Oregon. 
Vespula (V.) sulphurea (Saussure) (Vespa) is 14-17 mm. long, largely yellow, and with 
two longitudinally yellow lines on the dorsum of the thorax. It is a slender species re- 
corded in Texas, New Mexico, Arizona, Nevada, and California. Vespula (V.) ger- 
manica (Fabr.) (Vespa) has often been confused with V. diabolica (Sauss.) var. fernaldi 
(Lewis) and V. pennsulvanica (Sauss.). It is separated from both by the wholly black 
antenne and by different ornamentation on the first abdominal segment. It probably 
occurs throughout much of our region and also frequently nests in the ground. 


Polistes aurifer Saussure (Fig. 749) is the commonest western species 
occurring throughout our region from Colorado to the Pacific Ocean and 
from Arizona and Lower California into British Columbia. It is also re- 
corded in Hawaii and Australia. The adults are 9-15 mm. long and differ 
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from the species of Vespula by the presence of a distinct lobe on the hind 
wings and by the spindle shaped abdomen which tapers at both ends and 
is never truncate at the base. The color is black and yellow, the abdomen 
yellow with the base of the first and second and sometimes the third black. 
The nests are small with exposed cells and are often attached to buildings. 
The adults are common about fresh fruits and water and the larve are 
fed caterpillars which are first skinned and then masticated by the adults. 


Polistes bellicosus Cresson is 18 mm. long, yellow and dull reddish. It occurs in various 
parts of the country and in British Columbia in the west. P. apachus Saussure is 16— 
20 mm. in length, striking reddish brown with extensive yellow markings. It occurs 
in Mexico, Texas, and New Mexico. P. comanchus Saussure is a large species 16-20 
mm. long, variously marked reddish, yellow, and black, and occurs in Mexico and New 


Fia. 750.—The polybia wasp, Mischocyttarus flavitarsis (Saussure). Adult. 


Mexico. P. flavus Cresson is a very striking, large, bright yellow species 18-22 mm. 
long, with brown or violaceous wings. E. P. Van Duzee took it in great numbers about 
water in Arizona. It also occurs in New Mexico and Mexico. P. pallipes Lepeletier 
(P. metricus) Say is 17-21 mm. long, black and yellow, the abdomen black with the 
first segment bordered yellow posteriorly. It is common throughout the Northern States 
and ranges west into British Columbia. P. teranus Cresson is 13-15 mm. long, strik- 
ing reddish brown with yellow markings, the abdomen with band near the base and 
ne ape half yellow. It occurs in Mexico, Texas, New Mexico, Arizona, and Southern 
alifornia. 


POLYBIINZ (Subfamily). 

Mischocyttarus (Myrapetra) flavitarsis (Saussure) (Polybia) (Fig. 750), is 
at once separated from the two preceding genera by the slender, petiolate, 
basal abdominal segment and the button-shaped gaster. In other respects 
it is similar, colored orange-yellow, reddish, and black, and measuring 
16-20 mm. in length. This is a common species in Mexico, Texas, New 
Mexico, Arizona, and California. It builds small, single-combed, unen- 
veloped paper nests, usually smaller than Polistes, under rocks, logs, caves, 
banks, and in buildings. The food is largely composed of insects. 
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MASARIDZ.! Masarid Wasps. 
_ Pseudomasaris (Toryna) vespoides (Cresson) (Masaris) is the largest 
and most beautiful western species, measuring from 15-22 mm., and is 
black marked with yellow. The cells are 
cylindrical and built of clay in series, the 
mass being plastered over so as to obliterate 
the individual cells, which are, however, dis- 
tinguishable by the depressed stopper at the 
top of each. The mass is elongate or globu- 
lar and is usually attached to a small twig. 
The cells are lined with silk and provisioned 
with the larve of insects. In some instances 
immature forms remain in the cells and 
- do not reach maturity until the following 
season. This species is recorded from South 
Dakota, Idaho, Colorado, New Mexico, 
Utah, Nevada, and California. A number 
of other species of this and other genera 
occur in the southwest. 


APOIDEA (Superfamily)? 
Bees 


The members of this large superfamily 
are of the general honeybee type and are 
very diverse in size, structure, color, and |... is 
habits. They are separated from other Fic. 7 Nae Sb cellslon tien. pot- 
Hymenoptera by the branched hairs on the tery wasps or jug builders belong- 
dorsum of the thorax and by the first joint ing: $0: the familly: Lumenide, 
of the hind tarsi being enlarged or dilated. They are solitary, colonial, 
communistic, or social. 


KEY TO FAMILIES ? 


1. Females and most males with a flat triangular area on apical dorsal abdominal 


SEAUTTEING 09 2 6b. eae eC ITI oe ee nL eee 2 
Females and most males without a flat triangular area on apical dorsal abdominal 
teste ae EU EMC Sk SS no cused beuDiacal ape wesiaracds Sisereaee & ade iomw Nile coals wee xs 10 


2. Clypeus hardly protuberant, and mandibles not commonly beveled; labrum 
concealed except at base, and provided with a basal process or raised area; 
posterior angle of mandible not in front of posterior margin of eye; metatho- 
rax produced beyond postscutel, in profile at least strongly convex, usually 


1J. C. Bradley, “Taxonomy of the Masarid Wasp, Including a Monograph of the 
N. i i ee ” Univ. Cal. Pub. Tech. Bul. I, No. 9, pp. 369-484, pls. 2-16, 1922. 
} T. Cresson, “N, A. Hymenoptera.” Trans. Am. Ent. Soc., 7, pp. 61-136, 201-232, 
187879 


W. H. aheaend, “Classif. he Apoidea.” Trans. Am. Ent. Soc., 26, pp. 49-100, 1899. 

T. D. A. Cockerell & W. W . Robbins, ‘Rocky Mt. Bees.” Univ. Colo. Studies, 7, 
No. 3, pp. 179-195, 1910. 

3 After Charles Robertson as modified by H. L. Viereck in Hym. of Conn., pp. 698-699, 

16. 
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10. 


11. 


12. 


13. 


14, 


15. 


with posterior and a dorsal space; tongue acute, flat, rarely filiform; labial 
palpi with first joint varying in size and shape but with second, third, and 
fourth jomts’simple:.. fo. ies Vat ebee ey ele ae oh os ahs Stee nes eee 3 
Clypeus protuberant, or mandibles beveled so as to show all of labrum or a great 
portion of it; labrum large, without a basal process; posterior angle of mandible 
before posterior line of eye; thorax in profile declining beyond scutel; post- 
scutel on posterior face of thorax, metathorax at most a little convex; tongue 


filiform; first and second joints of labial palpi flat.....................0:-- 7 

. Labrum not free from mandibles and not so large as clypeus............-..... 4 
Labrum free from mandibles and as large as clypeus........... Dufoureidze 

. Hind metatarsus invariably narrower than tibia...........0... cess eee eee 5 
Hind tibia and metatarsus of equal breadth................... Macropide 

. Marginal cell acute toward front edge of wing...............eecee cence eben 6 
Marginal cell truncate toward front edge of wing.................. Panurgidz 
. Basal vein forming more or less perfectly an arc of a circle; face with no pubes- 
cent: depressions ‘or fover’.|...:.. 2): A255 eee eee Halictide 
Basal vein forming a more or less perfectly straight line; face with pubescent 

depressions or fovese, at least in female................... Andrenidz p. 891 


. First portion of subdiscoidal vein distinctly longer than third portion of dis- 


Coidal Veins cscs kee ee aN so wesc Weve stin we oethe ave ja seated aay Re ear 
First portion of subdiscoidal vein shorter than third portion of discoidal vein. . 


Nomadide p. 891 

. Marginal cell bent away from costal vein...............00 cece eee neces sues. 9 

Marginal cell not bent away from costal vein.............. Anthophoride p. 892 
Vertex icrested sos icciey cee acs va heldn epelsiers « attapehe eisai Glo eae ee Euceride 
Vertex wiot crested «55,22 <<icy4: ai. sicis;s ots wale ic hd heise) al telehs cee Emphoride 
Second recurrent vein bent or directed outward before joining first portion of 


subdiscoidal vein; tongue flat, bilobed; depressions or fovese on face........ if 
Second recurrent vein never strongly bent or directed outward before joining 
wee portion of subdiscoidal vein; tongue filiform; no depressions or fovez on 


Wings with two closed submarginal cells; black with yellow markings........ 
Hyleide p. 892 

Wings with three closed submarginal cells; black without yellow inagage. Ue. 
Colletide p. 893 


Wings with two submarginal cells)... ci!) oo... oS. vod lp ee 13 
Wings with three submarginal cells... 25. 005.5. .05 00 cs ss 2 coe ene 14 
Claws cleft, inner tooth subapical ............... 0000 cece eereeeets Stelidide 

Claws simple, or in some species with a basal tooth......... Megachilide p. 893 
Apex of sixth dorsal abdominal segment in female with a spine............... acLb 


Apex of sixth dorsal abdominal segment in female without a spine; first sub- 
marginal cell shorter than second; cheek or malar space distinct. ...Apide p. 898 


First submarginal cell longer than second, and as long as third... Ceratinide p. 896 
First submarginal cell shorter than second..................-. Xylocopide p. 897 


HALICTIDZ.'! Sweat Bees. 


The sweat bees are a small species ranging from 5-16 mm. in length, 


mostly black with metallic blue, green, brass, or copper irideseence; a few 


1T. D. A. Cockerell, “Bees of the Genus Halictus.” Trans. Am. Ent. Soc., 24, pp. 
163-168, 1897. 


J 


. C. Crawford, “Genus Halictus.” Jour. N. Y. Ent., Soc., 15, pp. 183-189, 1907. 
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are mostly or partially red or yellow. They are often communal in nesting 
habits, building in the soil in common a main entrance and burrow, from 
which each individual may construct side galleries for its cells. The nests 
are frequently made in sand banks. The adults visit flowers and collect 
nectar and pollen to provision the brood cells. The females sometimes 
hibernate. ‘The family is beneficial because of the pollination of the 
blossoms of fruit trees and other plants. 


ANDRENIDZ.! Acute-tongued Burrowing Bees. 

These are small bees ranging from 6-18 mm. in length, mostly metallic 
black, some reddish or brownish; the glossa or tongue is shorter than the 
mentum and there is dense pubescence on the head and thorax (Fig. 752). 
They are solitary or colonial in habits, the individual females constructing 
their own burrows and cells in the ground and provisioning the latter with 


Fie. 752.—An adult acute-tongued or bur- Fig. 753.—The California cuckoo bee, 


rowing bee, Andrena sp. (After Wood- Melecta californica Cresson. (After 
worth.) Woodworth.) / 


nectar and pollen. Both sexes remain in the nests throughout the late 
summer and winter and emerge in the spring. Like the preceding family, 
it is beneficial because of the pollination of plants. 


NOMADID&.? Cuckoo Bees. 

This family comprises small bees 10-14 mm. long, or less, wholly or 
partially black or reddish, or bright metallic blue or green marked with 
yellow (Fig. 753). These bees live as guests or inquilines in the nests of 
other bees, often those of the family Andrenide. The females appear in 
the spring and lay eggs, cuckoo-like, in the provisioned nests of-other bees. 
The guest lava often hatches first, and feeds more rapidly than the host 


1W.H. Ashmead, “Andrenide.” Trans. Am. Ent. Soc., 26, pp. 86-93, 1899. ? 

Chas. Robertson, “Syn. Andreninew.”’ Trans. Am. Ent. Soc., 28, pp. 187-194, 1902. 

L. Bruner, ‘‘ Notes on Andrena.” Trans. Am. Ent. Soc., 29, pp. 239-258, 1903. 

H. L. Viereck and T. D. A. Cockerell, “N. A. Bees of the Genus Andrena.” Proc. 
U.S. Nat. Mus., 48, pp. 1-58, 1915. 

H. L. Viereck, ‘New Species of Andrena.” Trans. Am. Ent. Soc., 43, pp. 365-407, 1917. 

2W. H. Ashmead, “Classification of the Nomadide.” Trans. Am. Ent. Soc., 26, 
pp. 64-69, 1899. 
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so that the latter usually dies of starvation, although both may have 
sufficient food to complete their development. This family is considered 
harmful because of the destruction of pollinating species. 


Fia. 754.—The panurgid bee, 
Calliopsis scutellaris Fowler. Fie. 755.—The anthophorid bee, Diadasia australis 
(After Woodworth.) (Cresson). Adult male. (After Woodworth.) 


ANTHOPHORID.! Anthophorid Bees. 

This is a large family of bees (Fig. 755) which are intermediate in size 
between the honeybees and the bumblebees, of variable color, but often 
black, yellowish, brown, or gray, 
with thick pile and with long 
tongue or glossa. The males often 
are pale with the clypeus also pale, 
while the females are black with the 
clypeus black. They are all solitary 
and some species at least build their 
nests in sand or clay banks and live 
in large colonies. The cells are 
provisioned with nectar and pollen. 
They are valuable as plant pollina- 
tors. In the related family of soli- 
tary digger bees, Huceride, the 


J ai _males have very long antenne. 


HYLZAIDZ (Prosopide).? Obtuse- 
& tongued Bees. 

Fic. 756.—The obtuse-tongued bee, Hyleus These are small slender bees which 

conspicua (Metz.) (After Woodworth.). 54 wholly black or black with yellow 

or pale marks, with little hair on the body, and the hind tibize without a 


ANE me Ashmead, “Classification of Anthophoride.” Trans. Am. Ent. Soc., 26, pp. 
5 , 1899. 
T. D. A. Cockerell, ‘“N. A. Bees of the Family Anthophoride.”’ Trans. Am. Ent. 
Soc., 32, pp. 63-116, 1906. 
Seay H. Ashmead, “Classification of Prosopide.’”’ Trans. Am. Ent. Soc., 26, pp. 95-96, 
C. W. Metz, ‘‘A Rev. of the Genus Prosopis in N. A.” Trans. Am. Ent. Soc., 37, 
pp. 85-156, 1911. 
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distinct pollen brush (Fig. 756). They nest in the ground, in the hollow 
stems of plants, and provision the cells with nectar and pollen. They 
also extract the pith from various plants to make their nests. This is 
a small family of beneficial species. 


COLLETID&.:! Obtuse-tongued Burrowing Bees. 
This family comprises small or medium-sized short-tongued, rather 
hairy, sombre colored bees, the females of which always have a distinct 
pollen brush on the hind tibiee. They nest in large colonies in sandy or 
clay banks or in stone walls and provision the cells 
with nectar and pollen. The family is beneficial. 


werd 


MEGACHILIDZ.? Leaf Cutting Bees or Mega- 
chilid Bees and Mason or Pottery Bees. 

The bees of this family are small to medium- 
sized, black, brown, gray or metallic green, blue, 
or purplish in color. Some have yellow markings. 
They have a long tongue or glossa and sharp man- 
dibles. The nests are built in rotten wood or in 
holes in solid wood, in the hollow stems of plants, 
attached to stones or twigs, or in the soil. The 
nests are lined with ovals or circles cut from the 
leaves of roses and many other plants (Fig. 760). 
The cells may be placed end to end in series, sepa- 
rated by circular discs, and provisioned with nectar- 
pollen paste. The pollen for this purpose is car- 
ried on the underside of the abdomen. The sharp ; : 
mandibles work like scissors and they cut out the F's 757. —cel of the 
discs from the leaves in a remarkably short time. Aso Dep, Anuiduun 
Some species use clay instead of leaves to build tached to twigs of plum 
their nests and are known as mason bees. Still tree. (Natural size.) 
others use resin in cementing the nest linings and 
are known as “‘resiniers.’””’ Other members of the family are parasitic on 
the leaf cutting bees. Pulvilli are present between the claws of the 
mason bees and absent in the leaf cutters. This large family has many 


1T. D. A. Cockerell, ‘‘Colletes Found in New Mexico.” Ann. Mag. Nat. Hist., 19, 
pp. 39-52, 1897. 
W.H H. Ashmead, ‘ Classification of Colletide.”’ Trans. Am. Ent. Soc., 26, pp. 93-95, 


1899. 
M. H. Swenk, ‘“‘Specific Characters in the Bee Genus Colletes.”” Univ. Stud. Nebr., 
8, Pp. 43-102, 1908. 
2W. H. Ashmead, “Classification of the Megachilide.” Trans. Am. Ent. Soc., 26, 


PP; 71-78, 1899. 
D. A. Cockerell, “‘Genus Megachile in New Mexico.” Ann. Mag. Nat. Hist., 6, 

pp. ett “1000 “Names Applied to Genus Osmia in N. A.” Proc. U.S. Nat. Mus., ‘42; 
pp. 215-225, 1912. ‘“New-Mexican Species of Anthidium.” Ent. News, 29, pp. 220-223) 
1897. “New Osmia from New Mexico.” Can. Ent., 29, pp. 65-66, 1897. “New Osmia 
from California.” ) Can. Ent., 21, pp. 120-122, 1910. 

H. L. Viereck, ‘ “ Megachile i in Alaska.” Ent. ‘News, 12, p. 325, 1901. 

E. 8. G. Titus, “New Osmiine in U.8.” Proc. Ent. Soc. Wash., 6, pp. 98-102, 1904; 
Jour. N. Y. Ent. Soc., 12, pp. 22-27, 1904. 

Chas. Robertson, Trans. Am. Ent. Soc. ., 29, pp. 163-175, 1908. 

A. J. Snyder, “Work of Leaf Cutter Bees in Idaho.” Ent. N ews, 21, pp. 86-87, 1910. 
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Fig. 758.—The leaf cutting bee, Megachile latimanus Say, which pollinates alfalfa in British 
Columbia and Canada. (After Woodworth.) 


Fig. 759.—Work of leaf cutting bees on leaves of locust tree. The removed portions were 
used to line the nests and make the cell partitions. 
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representatives in the Western States, but there is little exact informa- 
tion regarding their habits. Most species pollinate plants and the great 
good they do in this way far outweighs the slight damage in cutting the 
leaves of plants. 


Anthidium emarginatum (Say) (Megachile emarginata Say)! is 9 mm. long, densely 
hairy, black, with white dots on the prothorax and yellowish white fascia near the 
posterior margin of each abdominal segment, 
the tibie with a pale yellow line on the 
outside edge. This species nests in holes 
which are several inches deep in clay banks, 
sandstone cliffs, stone walls, old wood, or 
in hollow stems of plants. The burrows are 
lined with pappus or down from plants, the 
cells provisioned with nectar-pollen, and 
the top tightly packed with pappus or 
flowers so as to be water proof. Each bur- 
row may contain from 1-7 cells partitioned 
with pappus. This species ranges from the 
middle States westward into New Mexico, 
Arizona, and California. The nests fre- 
quently also harbor parasites including, in 
addition to those mentioned elsewhere, Mu- 
tilla unicolor Say. Anthidiwm illustre Cres- 
son is 12-14 mm. long, opaque black, with 
short ochraceous pubescence and with pale 
yellow markings including a broad band on 
the dorsum of the first five abdominal seg- 
ments and the sixth segment yellow with 
two black dorsal spots. The nests are built 
in holes in the ground and are often in de- 
serted nests of other bees. The cells are 
lined with pappus from composite flowers 
and from the down of various plants and 
insect galls. Two to four cells occur in the 
-eylindrical burrows which may be 8 mm. 
in diameter and 20 mm. long.? This species 
is recorded from Colorado and Nevada. 
A. consimile Davidson is 7 mm. long and 
black with yellow markings. It builds its 
nests in crotches or branches of trees, in 
crevices in rocks, or in the ground. The 
cells (Fig. 757) are placed singly or in ir- 
regular masses of six or seven, side by side, 
and covered with comparatively large grains Fic. 760.—Nests of the leaf cutting bee, 
of sand or small pieces of rock. The cells Megachile werihirta Cockerell, removed 
are stored with pollen. They are frequently from the soil. A, cells with portion of top 
found in the orchards of the Sierra foothills cell removed; B, cross section of two cells 
of California, and also occur in the southern showing stored food; C, cross section of 
part. of the State. ’ : two cells showing food and larva; D, series 

Megachile lippie (Cockerell) (M. cleomis of cells as removed from the soil. 

-CkIl. var. lippiew Ckll.) is 11-14 mm. long, 

black with grayish white pubescence, and characterized by two transverse white areas 
at the front of the scutellum. Some forms are-nearly all whitish. This species is com- 
mon in New Mexico and Arizona and has been recorded as injurious to young fruit 
trees in the latter State. Megachile calogaster Cockerell and M. perthirta Cockerell 
(Fig. 760), are important beneficial species in the pollination of alfalfa in British Colum- 


1A. Davidson, Ent. News, 6, pp. 252-253, 1895. 
2S. A. Johnson, Ent. News, 15, p. 284, 1904. 
"3A. W. Morrill, “Jour. Econ. Ent.,” 6, p. 425, 1913; Fifth Ann. Rept., Ariz. Com. 
Agr. and Hort., p. 33, 1913. 
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bia.t The former lacks the white pubescent bands at the apices of the abdominal seg- 
ments, segments 3 to 5 are wholly black, and the female has a bright red pollen brush; 
the latter has white bands on the apices of segments 3 and 4 and sometimes on 5, and 
the female also has a bright red pollen brush. The latter species nests in colonies in 
gravelly places. Another species, Megachile latimanus Say (Fig. 758), has similar 
habits in British Columbia and Canada. 

The mason bee, Andronicus productus (Cresson) (Alcidamea producta Cress.), is 
7 mm. long, black, spotted with short whitish pile which covers the abdomen, but 
interrupted with black on the middle dorsum. In this species the pulvilli are present. 
It builds cylindrical nests often 6 inches long in hollow twigs or excavates the pith and 
crowds a number of cells at the bottom partitioning them with layers of clay and pith 
with a long space between the top cell and the walled-up entrance. This bee is also 
recorded as a guest in the nests of Anthidiwm consimile Davidson. It is parasitized by 
Stelis sexmaculata Ashmead, which according to A. Davidson,? attacks 5 per cent of 
the species, by Sapyga aculeata Cress., which attacks 714 per cent, and by Agrothereutes 
albitarsis (Cresson) which attacks 25 per cent. This is the only record of the last named 
parasite in California. 


CERATINIDZ.*® Small Carpenter Bees. 
This is a family of small bees averaging 6 mm. in length, rather slender, 
metallic green, blue, purple, or rarely black (Fig. 761). They build their 


Fie. 761.—The small carpenter bee, Ceratina acantha Provancher. (After Woodworth.) 


nests in hollow stems and reeds or hollow out the pith in rosaceous plants, 
elders, and so forth, and make a series of cells provisioning them with 
nectar-pollen and partitioning them with pith or plant fibre. An egg is 
laid in each and hatching begins from the bottom up, the adults eating 
through the partition immediately above and awaiting the emergence of 


1F, W. L. Sladen, “Pollination of Alfalfa by Bees of the Genus Megachile.” Can. 
Ent., 50, pp. 301-304, 1918. 

2 A, Davidson, Ent. News, 7 pp. 216-218, 1896. 
3 W. H. Ashmead, “Classification of the Ceratinidw.” Trans. Am. Ent. Soc., 26, p. 69, 
1899. 

H. 8. Smith, Contribution towards A. Monograph of the Ceratinide of North and 
Middle America.” Trans. Am. Ent. Soc., 33, pp. 115-124, 1907. 
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the top and last member in order to escape together with the mother which 
awaits her young in the space above the top cell. Some species then clean 
out the burrows and a second brood is reared, there being two broods a 
year. The adults of the last brood remain in the cells during the winter 
and emerge the following spring. The members of this family are benefi- 
cial as pollinators. 


XYLOCOPIDZ.! Large Carpenter Bees. 

These are very large robust bees somewhat resembling bumblebees, but 
lacking the characteristic yellow markings. The females, moreover, have 
a dense brush of hairs on the hind legs instead of a pollen basket. The 
color is usually metallic blue-black with green or purplish reflections, but 
the males in certain species are entirely or partially buff or pale yellow. 
The males can be separated from the females as they have 13-jointed 
antennz and the females 12; 1 spine at the tip of the hind tibiz while the 
females have 2; 7 exposed abdominal segments, while the*females have 
6. The males have only 2 teeth at the apex of the mandibles, while the 
females have 2 at the apex and also on the upper margins. The females also 
have a triangular row of spines on the dorsum of the last abdominal seg- 
ment not present in the males. In excavating their burrows in dry wood, 
they are often destructive to building timbers and telephone poles which 
are thus greatly weakened. | 

The mountain carpenter bee, Xylocopa orpifex Smith,’ is 12-17 mm. long 
and black in both sexes. The females have the abdominal segments faintly 
carinated and the males have the head and pronotum covered with white 
or yellow hairs mixed with the black. The species prefers sound Douglas 
fir, redwood, and other timbers, and makes burrows which are first straight 
and then turn upwards, varying from 5 to 12 inches in length. Exposed 
timbers in bridges and buildings, fence posts, or telephone poles are at- 
tacked. Many of the bees may colonize close together. The burrows are 
then provisioned with honey-pollen or bee bread, an amount about the size of 
the body constituting a cell in which a single egg is laid, and then the burrow 
partitioned with chips of wood cemented together in a spiral disc. Thus 
from 5-6 cells may be constructed in a week and the larve feed from 22-28 
days, rest 15-19 days, and then pupate. When mature they are yellowish 
white, robust, and 7 mm. long. Pupation requires about 15 days after 
which the adults emerge. This species occurs chiefly in the foothills and 
mountains of Lower California, Arizona, California, Nevada, and Oregon, 
and is quite common in some sections. Among the natural enemies in ad- 
dition to those listed elsewhere are® the bombylid flies, Spongostylum 
delila (Loew) and S. simson (Fabr.). The tenebrionid beetle, Aphanotus 
brevicornis (Lec.), is also recorded from the cells in Southern California 
but may feed only on the stored bee bread. 


1W. J. Fox, “California Species of Xylocopa.”” Ent. News, 3, p. 17, 1892. 
Wee H. Ashmead, ‘Classification of Xylocopide.” Trans. Am. Ent. Soc., 26, pp. 70- 
899. 
oat ie ekerman, “U.S. Species of Xylocopa.” Jour. N. Y. Ent. Soc., 24, pp. 196- 
916. 
2H. H. Nininger, P. C. Jour. Ent. and Zodl., 8, pp. 158-164, 1916. 
3A, Davidson, Ent. News, 4, pp. 151-153, 1893. 
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The valley carpenter bee, Xylocopa varipuncta Patton (Fig. 762), is 18- 
20 mm. long, and robust. The females are metallic black with brilliant vio- 
laceous, brassy, or bronzy reflections, and the males golden brown or buff 
throughout. This species prefers partially decayed live oak, deciduous ' 
oaks, pepper, eucalyptus, and other hardwood trees, and makes burrows 
5-12 inches long which may or may not be straight, but which follow the 
grain of the wood. Several burrows may have a common entrance. It 
occurs more often in the valleys and lower foothills of Lower California, 


Fia. 762.—The valley carpenter bee, Xylocopa varipuncta Patton. Adult female. 
(After Woodworth.) 


Arizona, and California. A mite, Trichotarsus xylocope Donn.? was found 
attacking the larve in the brood cells by Nininger. 

The Arizona carpenter bee, Xylocopa arizonensis Cresson, is 15-20 mm. 
long, both sexes brilliant metallic blue, with fuliginous or almost opaque 
wings. The male has white hairs only on the sides of the first abdominal - 
segment. It ranges from Mexico into Texas, New Mexico, and Arizona. 

The California carpenter bee, Xylocopa californica Cresson, is 20-24 
mm. long, both sexes black with green or blue reflections and dusky wings. 
It closely resembles the Arizona carpenter bee, but the pronotum of the 
male has white, yellow, or orange pile, the entire first abdominal segment has 
whitish hairs, and the wings are not so opaque. It is recorded in Colorado, 
Nevada, and California, and probably has a much wider range. 


APIDZ.? Bumblebees or Humblebees and Honeybees. 

This family comprises the well known, medium-sized or large, densely 
hairy or pubescent, long-tongued bees which live in large, well organized 
communities consisting of sexual females or queens, abortive females or 


1H. H. Nininger, P. C. Jour. Ent. and Zodl., 8, pp. 164-165, 1916. 
2H. L. Viereck, Hym. Conn., pp. 745-760, 1916. 
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workers, and sexual males or drones. Queens and workers originate from 
fertilized eggs, the latter without sexual development, while the males 
arise from infertile eggs. The workers are equipped with a sting which 
serves as a good means of defense, the sting of the queen is for killing rivals 
or is useless, and there is no such organ in the drones. These bees are among 
the most beneficial of insects because they furnish the only natural means 
of pollination of a great variety of economic plants. The honey in addi- 
tion is a valuable article of commerce so that apiculture is an important 
industry in this and other countries. 

Among the bumblebees are some guest species which live entirely at 
the expense of the host. 

The bumblebees are now placed in the genus Bremus more familiarly 
known in the past as Bombus, the latter name becoming obsolete because 
of the priority of the former. The bees are still retained in a separate 
family, Bombide,’ by most students. They are medium to large-sized, 
robust, densely hairy, black and bright yellow or rarely red, species charac- 
terized by having two apical spurs on the hind tibize and a single sub- 
marginal cell in the fore wings. The large fertilized queens hibernate in 
hollow trees, refuse, or in the ground, and appear in the spring. They seek 
a suitable nesting place in a deserted rodent’s hole or make one for them- 
selves and start the new colony by gathering, pollen and nectar and storing 
it in the nest. When sufficient has been accumulated eggs are laid on the 
paste-like mass and the white legless larvee soon appear and feed through- 
out the paste, no cells being provided for the young by the queen. While 

these first larve are developing the mother continues to provision the nest 
and lay eggs. Soon the very much smaller workers begin to appear and 
there is new life about the nest. They enlarge the burrow, gather food, 
and construct brood cells, thus relieving the queen of all duties except 
egg laying. Thus the nest soon becomes a large community occupying 
a deep or shallow hole from 8-12 inches in diameter lined with straw or 
bits of dry plants, and with one or more entrances. The cells are mostly 
for the brood, each containing from one to several larve, but some are 
stored with pollen and others with honey. There may be large and small 
workers, but none of them equals in size the large hibernating queens. 
Sexes appear in the fall and mate. The males and workers gradually 
perish with the approach of winter and the fertile females or queens seek 
hibernating quarters. Because of their very long tongues bumblebees 
are able to pollinate clovers, alfalfa, and many other blossoms which or-. 
dinary bees cannot, and are necessary for the production of seed of such 
crops. Thus it is impossible to grow certain varieties of red clover seed 
where bumblebees or other long-tongued bees do not occur. There are a 
large number of western species, all of which cannot be included in this 
brief account. The arrangement follows that of H. J. Franklin. 

The western bumblebee, Bremus occidentalis (Greene) (Bombus, B. 
modestus Cress., B. proximus Cresson, B. howardi Cress.). Queens 15-, 


1W. H. Ashmead, “Family Bombide.” Trans. Am. Ent. Soc., 26, pp. 57-58, 1899, 

C. Robertson, “Syn. Bombine.” Tbid., 29, pp. 176-182, 1903. ; 

H. J. Franklin, “New N. A. Bombide.’”’ Ibid., 37, pp. 157-168, 1911. “ Bombide of the 
New World.” Jbid., 38, pp. 177-486, 1912. Complete. 

T. H. Frison, “Notes on Bombide,” ete. Ann. Ent. Soc. Am., 10, pp. 277-286, 1917. 
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18 mm., males 11.5-15.5 mm.; workers 9.5-15 mm.; mandibles strongly 
four-toothed; vestiture or pile of medium length, face with yellow pile 
below the antennz; thorax variable but the anterior dorsum and sides 
yellow, a broad black band between the bases of the wings; scutellum with 
mixed yellow and black pile; wings infuscated with black veins; legs black, 
tarsi brown; corbicula or pollen basket golden yellow; abdomen variable, 
always black at the base, black or yellow near the middle, and whitish 
ferruginous at the posterior tip which frequently has a yellow band just 
in front. The workers and queens are very similar in color but the males 
have more yellow and whitish pile. The variety nigroscutatus Franklin 
has the scutellum entirely black. This is a very common species through- 
out boreal western North America and occurs in every Western State, 
ranging from Arizona and New Mexico northward into Canada and Alaska, 
along the eastern slopes and plains of the Rocky Mountains and westward 
to the Pacific Ocean. It has been known to puncture the flowers of Chinese 
cabbage (Crucifere) in British Columbia to secure the nectar, because the 
tongue was too short to reach it in the normal way. 

The mountain bumblebee, Bremus appositus (Cresson) (Bombus). Queens 
14-20 mm.; males 12-17 mm.; workers 10-14 mm.; abdomen tapering very 
gradually towards tip; black, most of the head and dorsum of the thorax 
clothed with whitish pile; black between the bases of the wings; scutellum 
tawny or bright orange; first five segments of the abdomen tawny or 
orange above, venter and apex black. The workers are often almost 
wholly saffron yellow above. This is a fine large beautiful species which 
inhabits the higher mountains and valleys of boreal western North America 
and is recorded in all the Western States excepting Arizona. The northern 
limits are British Columbia and western Canada. It is replaced in the 
east by B. borealis (Kirby), which ranges west to the Rocky Mountains. 


Kirby’s bumblebee, Bremus kirbyellus (Curtis) (Bombus, B. putnami Cress.). Queens 
15-19 mm.; males 12-16 mm.; workers 11-15 mm.; clothed with long fine pile; head long 
and triangular; head of females black, of males with yellow patch on face below antennx; 
thorax wholly yellow except black band between bases of wings; wings pale; abdomen 
yellow at base, black in middle, and yellow or reddish at apex. This is a boreal species 
occurring in Siberia and boreal] North America and ranging south along the Rocky Moun- 
tains into New Mexico and along the Pacific Coast from Alaska into Oregon. 

Edward’s bumblebee, Bremus edwardsi (Cresson) (Bombus, B. bifarius Cress., B. 
cooleyi Morrill, B. vancouvrensis Cress.). Queens 13-17 mm.; males 10-12 mm.; workers 
9-12 mm.; pile coarse and of medium length; black; face and occiput, pronotum, the 
sides and part of the dorsum of the mesothorax, two spots on the scutellum, the first 
four abdominal segments and a band near the tip bright yellow; two apical segments 
black; corbicular fringes reddish. The color varies to a considerable degree especially 
the yellow on the abdomen, and many have the dorsal second and third segments 
reddish in the southern limits, and others mostly black in the northern. The species 
is boreal and occurs in Alaska, British Columbia, Washington, Idaho, Montana, Wyo- 
ming, Colorado, Utah, New Mexico, Nevada, California, and Oregon. In the southern 
limits it is confined to the mountains. ; 

Fernald’s bumblebee, Bremus fernaldi (Franklin) (Bombus), is similar in size and 
eoloration to the preceding species, but is separated by the dark corbicular fringes and 
the straight hind border of the black band between the wings, and by the entirely black 
scutellum. The base of the abdomen has the first segment yellow and the second and 
third as a rule wholly black, the fourth and fifth yellow, and the apex black. It occurs 
in middle California ranging from the coast to the high Sierras and into Nevada. 


1J. W. Cockle, Can. Ent. 45, p. 347, 1913. 
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The yellow-faced bumblebee, Bremus vosnesenskii (Radoszkowski) (Bom- 
bus) (Fig. 763). Queens 14-19 mm.; males 10-14 mm.; workers 9-14 mm.; 
‘pile short and thick; black, face, occiput, pronotum, and the mesonotum 
in front of the wings and the dorsum of the fourth abdominal segment 
yellow. This is the commonest species in many parts of California and 
ranges south into Lower California, east into Nevada, and north into 


Fia. 763.—The yellow-faced bumblebee, Bremus vosnesenskit (Rad.). 


Oregon, Washington, and British Columbia. It has often been confused 
with B. californicus (Smith). 


The red-banded bumblebee, Bremus melanopygus (Nylander) (Bombus, B. lacustris 
Cress.). Queens 15-18 mm.; males 9-13 mm.; workers 11-15 mm.; pile quite long and 
fine; head, and dorsum of thorax to scutellum of mixed and clouded black and yellow 
color; scutellum and pleura yellow; first abdominal segment yellow, second and third 
fiery red, fourth black and yellow, fifth and sixth black; corbicular fringes black or 
reddish. The species is arctic, common in Southern Alaska and Western Canada and 
ranging south into British Columbia, Washington, Oregon, Idaho, Montana, Wyoming, 
Utah, and Colorado. 

The frigid bumblebee, Bremus frigidus (Smith) (Bombus). Queens 13-16.5 mm.; 
males 10-12 mm.; workers 9-12 mm.; pile long and fine, face of females black, of males 
yellow; thorax wholly yellow except broad black interalar band, dorsum of abdomen 
yellow at base, black in middle and yellow or reddish at apex; corbicular fringes red- 
dish. This species occurs throughout arctic North America and ranges west into Alaska 
and south in the high mountains into British Columbia, Washington, Idaho, Montana, 
Wyoming, Colorado, and New Mexico. 

The pale-faced bumblebee, Bremus flavifrons (Cresson) (Bombus, B. alaskensis Ashm.). 
Queens 13-16 mm.; males 11-12 mm.; workers 9-12 mm.; pile medium and coarse; 
black, face, and occiput largely yellow; dorsum of thorax with mixture of yellow an 
black, mesopleura yellow to cox, dorsum of abdomen with first and second segments 
yellow, third and fourth variable, fifth and sixth black; corbicular fringes entirely black 
or partly reddish. This is a boreal or arctic species ranging from Alaska into British 
Columbia, Washington, Oregon, California, Nevada, Idaho, Utah, Montana, Wyoming, 
Colorado, and New Mexico. 

The mixed bumblebee, Bremus mixtus (Cresson) (Bombus), is very similar to the 
preceding species in size and color. The face is yellow; occiput and dorsum of the 
thorax to scutellum mixed yellow and black, interalar band black with indefinite mar- 
gins, scutellum yellow, pleura yellow to legs, dorsum of abdomen yellow at base, black 
in middle, yellowish red at apex; corbicular fringes reddish. The distribution is the 
same as that of the preceding species. 
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The Sitka bumblebee, Bremus sitkensis (Nylander) (Bombus, B. oregonensis Cres- 
son). This species is very similar to B. mizxtus (Cresson), from which the females can 
readily be separated by the longer pile and dark scutellum. It occurs in Alaska and 
Western Canada and ranges south along the mountains into Washington, Oregon, 
California, Idaho, Montana, and Wyoming. 


The yellow bumblebee, Bremus fervidus (Fabr.) (Bombus). Queens 15- 
21 mm.; males 10-16 mm.; workers 8-15 mm.; pile of medium length and 
coarse; head triangular, black; thorax mostly yellow, sometimes with 

‘interalar black band; dorsum of abdomen with first four segments yellow 
and last two black, venter and legs black; wings strongly infuscated. This 
species occurs throughout the United States, except the Gulf States and 
Canada, and occurs over the entire west. Larve of Ephestia kuehniella 
Zeller, and the tachinid fly, Brachycoma davidsoni Coq. and Mesostenidea 
thoracica (Cresson), have been reared from the nests by A. Davidson in 
Southern California.1 This species is close to Bremus pennsylvanicus 
(DeGeer), in the east, with which it has frequently been confused. 

The California or black-faced bumblebee, Bremus californicus (Smith) 
(Bombus, B. dubius Cress.). Queens 15-22 mm.; males 12-16 mm.; 
workers 9-15 mm.; pile moderately long and coarse; black with the head 
entirely black, front part of the dorsum yellow; dorsum of abdomen 
usually has only the fourth segment yellow, but in some rare worker 
variants the abdomen is entirely black and in a few queens and male 
variants there is considerably more yellow on the abdomen. This is a 
boreal species ranging throughout the western part of North America from 
the eastern slopes of the Rocky Mountains to the Pacific Ocean and from 
Alaska to Mexico. It is very common in California and has often been 
confused with B. vosnesenskit (Rad.) and with B. fervidus (Fabr.). 

The Nevada bumblebee, Bremus nevadensis (Cresson) (Bombus, B. im- 
probus Cress.). Queens 18-22 mm.; males 13-17 mm.; workers 15-18 mm.; 
pile short and dense; black, head of females black, face and occiput of 
male yellow, dorsum of thorax and the dorsum of the first three abdominal 
segments yellow, the tip of the abdomen of the females black, of the males 
reddish. This species occurs throughout boreal western North America 
from the Rocky Mountains to the Pacific Ocean and from Alaska to 
Mexico. 


The false or guest bumblebees belonging to the genus Psithyrus? are generally mis-’ 
taken for the true bumblebees because of the remarkable resemblance. They are distin- 
guished by the absence of the corbicule or pollen baskets; small eyes; untoothed mandibles 
of the females; slender evenly haired hind tarsi; abdomen of female usually bent downward 
and forward and with little pile on the dorsum. These bees live as guests or inquilines 
in the nests and at the expense of the true bumblebees, which accounts for the differences 
in structure and apparent specialization. There are no workers, only the sexual females 
and males being represented. ‘The queens appear shortly after those of the host in the 
spring and enter and lay eggs in the nests of the bumblebees. Many are stung to death 
if detected by the host. Pszthyrus insularis (Smith) is probably the best known western 
species. The females are 13.5-18 mm. long, yellow and black, the face yellow between 
and above the base of the antenne, dorsum of thorax yellow with interalar band or 
spot black, pleura yellow to legs, dorsum of abdomen black, usually with yellow on the 
sides of the second, third, fourth, and fifth segments. The species victimizes Bremus 


1 Ent. News, 5, pp. 170-172, 1894. 
ee J. Franklin, “The Genus Psithyrus.” Trans. Am. Ent. Soc., 38, pp. 447-477, 
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flavifrons (Cresson) ! in the west and occurs in New Mexico, Colorado, Utah, Wyoming, 
_ Montana, Nevada, Idaho, California, Oregon, Washington, British Columbia, and Alaska. 
na consultus Franklin is a very closely allied species having practically the same 
distribution. The dorsum of the abdomen beyond the third segment bears yellow pile. 
P. bicolor Franklin is also similar to P. insularis (Smith), but has the lower halves of 
the pleura black. It occurs in New Mexico. P. crawfordi Franklin has the dorsum of 
the head and thorax and the apical half of the dorsum of the abdomen yellow. It occurs 
in California and Oregon. P. variabilis (Cresson) is 13-17 mm. long, occiput of the 
head and part of the dorsum of the thorax yellow, and the abdomen entirely black in the 
female and variable in the male. It occurs in the nests of Bremus pennsylvanicus (De- 
Geer) in the east, and ranges west into Texas and New Mexico. Psithyrus latitarsus 
Morrill is 15-19 mm. in length, head mostly black, dorsum and sides of thorax mostly 
yellow, and the dorsum of the abdomen with scattering yellow pile. It ranges in Mon- 


Linn. Worker. 


Fia. 764.—-The honeybee or hivebee, Apis mellifica 


tana, Washington, and British Columbia. P. suckleyi (Greene) is 13-14 mm., occiput 
of head yellow, dorsum and pleura of thorax mostly yellow, dorsum of abdomen with first 
segment yellow, second yellow in middle, third is wholly or partly yellow, fourth mostly 
yellow, fifth and sixth yellow on sides, seventh dark, sides mostly yellow. This species 
occurs throughout the northern parts of the west ranging from Northern California, 

_ Nevada, Utah, and Colorado into western Canada and British Columbia. P. fernalde 
Franklin is 12-16 mm. long ‘and similar to the preceding species in markings, but has 
the dorsum of the fifth abdominal segment with considerable reddish pile. It is a boreal: 
species ocurring throughout the- northern United States and Canada, with Colorado, 
Utah, Nevada, and northern California as the southern limits in the west. P. tricolor 
Franklin is very close to if not identical with P. fernalde Franklin and has practically 
the same range. 


17. H. Frison, Can. Ent., 53, p. 100, 1921. 
O. E, Plath, Biol. Bul., 43, p. 28, 1922. 
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The honeybee or hivebee, Apis mellifica Linn. (A. mellifera Linn.) 
(Figs. 764, 765). Queens elongated, 15-20 mm.; drones robust 15-17 mm.; 
workers 11-15 mm.; mostly various shades of brown and black; the head, 
antenne, legs, and portions of the abdomen dark; body clothed with dense 
short buff or pale pile which is thickest on the thorax and thinnest on the 
dorsum of the abdomen. This highly social insect lives in large colonies 
of from 20,000 to 50,000 individuals and has been somewhat domesticated. 
Wild swarms occur in practically all places where bees are kept. 

RACES. 

There are many races, the four most important ones used in America 

are characterized as follows: ? 


Color of Disposi- | Produc- | Color of 


Races Abdomen tion tion |\Cappings Remarks 
Irauian_ Variable. Dark} Gentle |Very best] Nearly |Most popular in America 
or with from white| and in the west. Build 
3-5 yellow few queen cells. Do not 
bands run over comb. Keep 


out wax moth. Most 
resistant to European 
foul brood. 


Caucasian |Black, gray or|Gentlest.| Good | White | Used to some extent in 


with yellow| Hybrids America. Use large 
bands are amounts of propolis. 
cross Dark queens hard to 


distinguish. Very sus- 
ceptible to European 


foul brood. 

Carnouian |Gray to black- Gentle Good | White |Losing ground in America. 
ish, Abdom- Swarm excessively. 
inal segments Build numerous queen 
margined > cells. Claimed to be 
posteriorly resistant to European 
with white foul brood. - 
hairs. 

GERMAN Black Cross, but} Poor to} White |Condemned by best Amer- 

respond] me- ican beekeepers. 
to dium prolific than Italians. 
smoke Run badly over combs 


and do not keep hives 
clean. Do not keep out 
wax moth. Very sus- 
ceptible to European 
foul brood. 


None of the above races are really resistant to the American Foul Brood. 


1F. Benton, “Specific Name of the Common Honey-Bee.” Proc. Ent. Soc. Wash.. 
6, pps! 71-73, 1904. 

R.E . Snodgrass, ‘ ‘Anatomy of the Honey Bee.” Tech. Ser. 18, Div. Ent. U.S. ree 
Agr. 1910. Anatomy and Physiology of the Honeybee. McGraw-Hill Book Co., N. Y., 
pp. 1-327, 1925. 

D. B. Castell, The Behavior of the Honey Bee in Pollen Collecting. Bul. 121, Bur. Ent. 
U.S. Dept. Agr. 1912. 

% He : aud E.R R. Root, The A BC and X Y Z of Bee Culture. A. 1. Root Co., Medina, 
0, 1920. 
K. F. Phillips, Beekeeping. Macmillan Co., N. Y. 1921. 
G. H. Vansell has kindly read and corrected the manuscript dealing with the honeybee. 


2 Modified from E. F. Phillips and W. Lockhead. 
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CASTES 


Queen—fertile female, mother of colony, arises from fertile eggs and larve furnished 

_ with special food known as royal jelly; has sting which is only used to kill rival queens. 

Workers—abortive or neuter females arise from fertile eggs; homemakers of the colony; 
sting used in self-defense or in defense of the colony. 

Drones—sexual males, arising from unfertilized eggs; mate with queens; have no sting. 


COMB 

The comb consists of two layers of six-sided cells constructed of wax, back to back, 
and slightly slanting towards the middle partition. The wax is obtained from special 
glands on the undersides of the abdomen and is masticated and mixed with cephalic 
gland fluids. It is necessary for the workers to consume 20 pounds of honey to produce 


Fig. 765.—The honeybee taking nectar from an almond blossom and showing how cross- 
pollination is accomplished. 


a pound of wax. Propolis is a brownish resinous cement collected most abundantly 
in late summer and fall from buds and trees and used on rough surfaces, small cracks 
in the hive, and on portions of the comb. 

Honey Comb. The cells which are used for the storage of honey and are usually around 
the top and sides of the comb. They are capped with wax. 

Brood Comb. Cells which occupy the lower and central portions and consist of the 
following kinds: Oi. 

(1) Worker—cells similar in size to those used for the storage of honey, containing 
various stages from the fertilized egg to emerging adult. The mature larve spin a thin 
parchment-like cocoon within the cells, where pupation takes place. 

(2) Queen—very large irregularly shaped cells somewhat resembling a small peanut 
in shape and size and with the opening downward. The number of queen cells in the 
brood comb depends upon the season, the race, and the necessity for the same. 

(3) Drone—cells similar in shape, of the same size or larger in diameter than the 
worker cells and somewhat longer. Larve hatch from unfertilized eggs. 
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The worker larve are first fed on certain fluids from the mouths of the nurse workers 
and later on a mixture of honey and pollen and on water. The larve destined to become 
queens are given throughout the larval period, a thin highly specialized type of food not 
furnished the others, except during the first two or three days. 

Honey. Nectar gathered from plants and elaborated in the honey sac of the workers. 
It is also made from the honeydew of insects. It is mixed with a small percentage of 
pollen and is stored as food for the adults, to be used chiefly during the winter or in time 
of need. 

Bee Bread. Pollen collected from the flowers of plants mixed with a little honey. It 
is used for feeding the young. 


& 
Water. Collected directly or extracted from the nectar and used for feeding young and _ 


adults. 

Royal Jelly. A highly nutritious material which is secreted mostly by young adult 
workers and which is fed to all very young larvee. It constitutes the entire food of the larve 
destined to become queens. 


LIFE HISTORY 
Duration of Stages. These vary somewhat with temperatures. (After Lockhead.) 


Egg Larva Pupa Total 
Queene Uae. kee taser. 3 days 54% days 7 days 15% days 
Dronen cue ae aye ccs eens 3 days 6 days 15 days 24 days 
Worker’. ic sate teers etcaer nea hereth 3 days 5 days 13 days _ 21 days 


Swarming. A departure from the old colony, all of the exact reasons for which are 
unknown. Among other reasons, however, is the desire to relieve overcrowding and to 
establish new colonies. This departure usually consists of the old queen and a large 
following of drones and workers; may occur from none to many times in a season; 
usually in late spring and early summer and after a new queen and drones appear. The 
new queen remaining in the old colony stings to death any other young rivals and after 
eagle: mating flight in mid air, returns to the hive and continues the egg-laying for 
the colony. an 

Mating. Occurs in spring, summer or fall in mid air during the nuptial flight of the 
queen.’ The spermatheca is filled with spermatozoa from the male, there being sufficient 
to fertilize all the eggs subsequently laid to produce workers and queens. Queens usually 
mate but once. Drones may or may not be killed by the workers after mating, or in 
the late fall or when food is scarce. 


ECONOMIC VALUE 


Aside from the production of honey and wax, which are of great value in many parts 
of the United States and particularly so in a number of the Western States, the honeybee 
is probably of greatest importance to agriculture in the pollination of plants. The bene- 
fits thus derived are so far reaching as to be impossible of estimation. In many of the 
orchards in the west, farmers and beekeepers are codperating in the use of honeybees to 
cross pollinate the blossoms of fruit trees, many varieties of which cannot be profitably 
fertilized in any other manner, and other apparent self-fertilizing varieties are very greatly 
benefited by the work of the bees.!' For this purpose one stand of bees is recommended 
for each acre of mature orchard trees. 


1W. P. Tufts and G. L. Philip, Almond Pollination. Bul. 346, Cal. Agr. Exp. Sta. 
1922. Pear Pollination. Bul. 373, Cal. Agr. Exp. Sta. 1923. 
A. H. Hendrickson, Plum Pollination. Bul. 310, Cal. Agr. Exp. Sta. 1919 and 1924. 
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Fia. 766.—A student notebook collection. Holes of suitable shapes and sizes are made in 
page-sized double-faced corrugated box paper, and the dried insect specimens placed 
on a thin layer of cotton in the same. The page is then faced with a name sheet of 
white paper and covered with gelatine paper, or other transparent material and all 
is bound with tape. Both sides of the page may be utilized for small specimens, the 
cotton layer serving as a partition in the cardboard hole. These collections are made 
by the students and filed in the regular laboratory drawing notebooks. It also shows 

ert a few student errors. 
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white, 234, 307 
Bitter peck 667 
weed, 3 

Pee 307, 317, 716 

false, 

Blackberry, 28, 101, 188, 209, 210, 215, 
216, 249, 291, 294, 309, 317, 329, 330, 
339, 350, 401, 409, 441, 442, 465, 469, 
489, 491, 493, 494, 595, 675, 691, 692, 
i 721, 725, 728, 729, 736, 741, 749, 
776 


Himalaya, 47 
wild, 249, "286, 672, 714 


Blackthorn, 307 


Bladder nut, 307, 312 
Bladderpod, 313, 341 
Blue weed, 645 
Blueberry, 604 
Berhavia specata, 286 
Boletus, 531 


| Boston ivy, 216 
| Bottle brush, 281 
: Bougainvillza, 272, 288 


Bouvardia, 281 


| Box elder, 234, 288, 291, 294, 306, 311, 312, 


315, 31 9; 341, '345, "400, "401, 696, 702, 
725, 728, 736, 737, 749 
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Boxwood, 222, 270, 285, 291, 307, 313, 315, 
319, 820 
Breadfruit, 319 
Bristlecone fir, 844 
fir seeds, 944 
Broccoli, 215, 246 
Brome grass, "fringed, 846, 8 
Broom (see Chapparal ony 244, 307, 
313, 315 
-rape, 285 
Brussels sprouts, 215, 260, 340, 481, 594, 
636, 743 
Buck brush, 281, 313 
Buckeye, 181, 252, 263, 270, 283, 291, 307, 
311, 331, 361, 396, 403, 469, 476, 663, 
702 


California, 650 
Buckthorn, 181, 241, 300, 307, 315, 317, 
396 


Buckwheat, 25, 248, 251, 404, 464, 650,766 
Japanese, 715 
wild, 78, 191, 74, 489, 490, 671 
Buddlea, 640 
Bugbane, false, 528 
Bulbs, 286, 572, 573, 719 
Burdock, 216, 244, 247, 645, 676, 736 
Burgmansia, 464 
Bur marigold, 319 
Bush chinquapin, 804 
Buttercup, 187, 236, 260 
Butternut, 307, 310, 353, 670 
Buttonbrush, 317, 765 


Cabbage, 5, 208, 215, 245, 246, 248, 253, 
260, 339, 340, 390, 469, 478, 480, 481, 
491, 506, 592, 594, 606, 613, 636, 675, 
680, 682, 687, 705, 58 

Chinese, 900 
Cactus, 15, 118, 274, 283, 303, 315, 348, 
352, 409, 507, 548, 571, 605 
cereus, 343, 507 
fruit, 447 
giant, 65, 517 
melon, 343 
nigger-head, 343 
opuntia, 273, 348, 571 

Calanthe, 291 

California Christmas berry, 191, 248, 263, 
294, 304, 325, 326, 327, 328, 331, 353, 
Boe 396, 401, 458, 464, 499, 692, 697, 

02 
coffee berry, 254, 325, 326, 328, 329, 330, 
331, 396, 401, 633, 667, 672, 692, 697, 

5 


laurel, 182, 252, 331, 483, 434, 437, 448, 
453, 454, 455, 458, 460, 702, 749 

lilac, 182 

mountain holly (see California Christ- 
mas berry) 

nutmeg, 300, 310 

sage, 181, 201 

Calla, 28, 184, 185, 283, 445 
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Calluna, 714 

Caltha, 218 

Camellia, 248, 288, 291, 292, 298, 300, 305, 
307, 313, 315, 320, 491 

Camphor, 307, 313, 320 

Canada thistle, 251, 353 

Canna, 302, 491, 651, 675 


| Cantaloupe, 241, 363, 475 
| Canyon oak, 806, 808, 810, 811 


Cape jasmine, 324, 491 

Caprifigs, 47, 306, 816 

Caragana, 242 

Caraway seed, 433 

Carex, 218 

Carnation, a 253, 283, 491, 705, 736, 738 

Carob, 283, 3 15,7. 754 

Carpodetus, 315 

Carrot, 218, 215, 236, 390, ae} 446, 478, 
480, 554, 607, 635, 675, 682 

wild, 102, 185, "635 

Cascara sagrada, 181, 254, 302, 310, 672, 

14 


Cassaba, 363 
Cassava, 28 
Cassia, 288, 354 
seeds, 487 
Castor bean, 28, 270 
Casuarina, 370 
Ce cherry, 294, 326, 331, 401, 730, 


Ghinae 241, 317, 341 
Catnip, 216 
Cat’s ae, 395, 400, 401, 465 
Cat-tail, 28, 79, 241, 246, 247, 250, 508, 
555, 716 
Cauliflower, 215, 246, 248, 253, 340, 480, 
481, 506, 594, 636, 675, 705, 743 
Ceanothus, 182, 203, 220, 222, 240, 252, 
286, 307, 310, 313, 317, 353, 354, 395, 
396, 400, 404, 440, 445, 464, 465, 491, 
ye pee 642, 649, 667, 672, 679, 727, 
Cedar, 26, 453, oS, 457, 517, 521, 771 
Alaska, 516, 51 7 
Deodar, 300 
incense, 271, 278, 284, 303, 310, 312, 396, 
a 447, 455, ‘468, ’516, 517, 744, 769, 
Lawson, 517 
Lebanon, 270 
oriental, 516 
Port Orford, 517 4 
red, 208, 274, ee 396, 398, 399, 455, 
516, 517, 519, 844 
red, western, seeds, 517, 739 
Celery, 29, 181, 214, 247, 549, 258, 446, 
478, 607, 835, 675, 686, 705, 736 
Celtis, 303 
ee plant (also see Agave), 119, 182, 
08 : 


Cercidiphyllum, 306 
Cercocarpus parvifolius, 312 
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' Cereals, 23, 38, 105, 123, 124, 185, 394, 406, 
409, 410, 432, 433, 434, 509, 711, 712, 
715, 751 

Cercus (also see Cactus), 343 

Cestrum, 300, 313, 464 

Cevallia, 286 

_ Chamise (see Greasewood), 302 

Chapparal (Chaparral), 210, 330, 517 

broom, 236, 3138, 401, 547, 714, 715, 738 

Cheat, 245 

Chenopodium (also see Pigweed), 272 

Cherry, 25, 28, 49, 101, 181, 185, 187, 189, 
190, 204, 215, 251, 253, 254, 272, 282) 
293, 294, 295, 296, 301, 312, 313, 315, 
317, 341, 345, 392, 393, 396, 397, 400, 


401, 404, 435, 437, 444, 450, 460, 463, 


473, 478, 491, 494, 499, 507, 511, 521, 
604, 634, 663, 664, 670, 672, 675, 677, 
691, 692, 694, 696, 697, 698, 701, 702, 
710, 719, 723, 729, 730, 733, 736, 737, 
745,751, 764, 765, 768, 867 


Catalina, ’294, 326, 331, 401, 730, 747 
choke, 190, 240, 247, 261, 511, 532, 647, 


choke, western, 353, 631, 723 
ground, 251, 478, 479, 505, 661, 716 
Jerusalem, 330, 737 
laurel, 324 
Portugal, 324 
sand, 181, 317, 341 
wild, 29, 167, 240, 247, 439, 544, 634, 
6638, 664, 674, 691, 697, 737, 748, 763 
_ Chestnut, 205, 232, 233, 294, 307, 317, 325, 
400, 434, 460, 500, 521, 691, 702 
Chick a 680 
Chickory, 2 
Chickweed, op, 481, 667 
Chinaberry, 29 
Chinquapin, bush, 804 
western, 804 
Chocolate, 711, 712 
Chokeberry, 317 
Choke cherry, 190, 240, 247, 461, 511, 582, 
647, 696, 768 
western, 353, 631, 723 
Christmas berry (see California Christmas 


berry) 

Cary aanihonuni, 28, 37, 181, 184, 191, 236, 
241, 249, 251, 253, 270, 272, 285, 298, 
300, 330, 341, 353, 363, 393, 491, 544, 
612) 614; 640, 705 

Cineraria, 236, 251, ) 612, 737 

Cinquefoil, 245 

Cinnamon, 300 

Cissus, 313, 491 

Citron (see Citrus), 29, 241, 253, 270, 272, 
281, 283, 288, 298, 300, 315, 319, 491 

Citrus (see Grapefruit, Lemon, Orange, 
etc. ), 26, 27, 30, 33, 34, 36, 37, 38, 79, 
80, 184, 185, 186, 187, 200, 248, 251, 
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282, 289, 292, 298, 305, 306, 319, 320, 
324, 341, 600 
Clematis, 29, 253, 288, 326 
wild, 329, 331, 343 


Clematis, 702 
paniculata, 307 
Clover, 24, 25, 29, 30, 35, 181, 185, 188, 
205, 206, 208, 209, 210, 211, 213, 214, 
215, 216, 235, 236, 242, 249, 251, 283, 
315, 330, 344, 345, 348, 363, 389, 390, 
406, 410, 463, 478, 480, 481, 491, 493, 
494, 495, 496, 497, 551, 612, 614, 638, 
650, 680, 706, 736, 845, 899 
alsike, 517 
bush, 476, 649, 650 
613 


ur, 
red, 40, 191, 495, 496, 517, 532, 544, 613 
seed, 845 
sweet, 204, 205, 613 
white, 495, 496, 544, 613, 614 
Cocklebur, 209, 467, 480, 505, 605, 614 
Coccobolia, 320 
Coconut, 264, 300, 306, 307, 311, 319, 320 
Coffee, 272, 281, 291, 292, 300, 32 24, 711 
berry (see California coffee berry) 
Coleus, 272, 281, 283, 330 
Collards, 248, 340, 667, 705 
Columbine, 251, 252, 282, 283, 326, 612, 
666, 713 
Cone flower, 250, 251, 339, 614 
Cones (see Fir and Pine) 
Copparis, 320 
Copra, 38, 434 


.Coprinus, 531 


Coprosma, 319 
Corn, 29, 77, 79, 188, 189, 191, 208, 209, 
211, 214, 236, 242, 246, 247, 248, 250, 
251, 264, 339, 341, 349, 353, 390, 393, 
394, 409, 431, 439, 446, 447, 473, 474, 
475, 478, 479, 480, 481, 491, 508, 509, 
592, 606, 610, 672, 675, 680, 706, 707,, 
709, 715, 859 
meal, 409 
Cornus (see Dogwood) 
Cosmos, 236 
Cotoneaster, 46, 244, 307, 313, 317 
Cotton, 29, 79, 80, 83, 182, 183, 184, 187, 
188, 200, 208, 241, 281, 299, 311, 338, 
339, 341, 343, 345, 348, 350, 351, 354, 
362, 363, 409, 446, 462, 466, 480, 502, 
613, 649, 675, 677, 680, 682 686, 688, 
736, 750 
seed, 38, 711 
wild, 49, 187, 338, 502, 719 
Cottonwood, 25, 29, 40, 48, 79, 116, 117, 
215, 227, 234, 259, 560, 263, 302, 310, 
312, 313, 395, 397, 398, 399, 400, 403, 
445, 446, 447, 450, 459, 460, 472, 473, 
507, 665, 671, 677, 686, 692, 697, 722, 
748, 751, 754, 755 
Coursetia, 287 
Covillea, 270 
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Cowpea, 29, 209, 214, 242, 244, 330, 339, 
363, 427, 476, 483, 484, 613, 715 
Cowslip, 249 
Crabapple (see Apple), 353, 463 
Cranberry, 307, 312, 493, 7Al 
Creosote bush, O11, "287 
Crepis, 706 
Cress, 341 
Croton, 185, 283, 298, 300, 305, 306, 502 
Cucumber, 29, 184, 212, 241, 253, 330, 363, 
431, 482, 474, 475, 478, 481, 491, 592, 
606, 705 
Cudweed, 645 
Cuphea, 272 
Curly dock, 212 
Currant, 29, 215, 216, 222, 249, 257, 285, 
291, 294, 303, 312, 315, 317, 400, 401, 
437, 463, 491, 502, 547, 603, 605, 642, 
667, 675, 697, 700, 709, 724, 725, 736, 
767, 768 
black, 49, 191, 254, 307 
red, 191, 254, 307 
red flowering, 190 
wild, 29, 181, 240, 249, 254, 328, 603 
Custard apple, 292, 298 
Cyclamen, 37, 185, 393, 738 
Cypress, 11, 30, 117, 270, 284, 303, 312, 
396, 516, 517, 707, 771 
Arizona, 278, 516 
blue, 248 
Gaudalupe, 278, 516 
Italian, 230 
Lawson, 744 
Macnah, 322, 396, 516 
Monterey, 248, 271, 278, 286, 396, 399, 
402, aa 456, 457, 516, 549, 734, 744, 
771, 
Sargent, “306, 455, 457, 516, 734, 744 
yellow, 457 


Dahlia, 5, 29, 181, 185, 210, 215, 236, 244, 
264, 446, 530, 675, 705 
Dahlia spinosa, 354 
Daisy, 612, 702, 705 
oxeye, 236 
Shasta, 285, 612 
Dandelion, 182, 203, 242, 676 
Daphne, 290, 315, 319 
Date, 30, 218, 343, 409, 410 
Datura (see Jimpson weed), 212, 220 
Deer brush, 281, 328, 329, 331 
Deer weed, 490, 650 
Desmanthus seeds, 487 
Deutzia, 254, 491 
Devilwood, 324 
Dewberry, 216, 309, 595 
Devil’s beans, 734 
Dock, 186, 203, 214, 218, 241, 242, 244, 
246, 252, 253, 261, 343, 393, 471, 476, 
479, 481, 493, 498, 504, 675, 761 
bitter, 667 
curly, 212 
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Dodder, 240 
Dogbane, 478 
Dog fennel, 246, 391, 635 
Dogwood, 117, 210, 215, 240, 241, 247, 307, 
310, one 341, 736 | 
Dondia, 
Douglas Pe pe 229, 230, 263 
fir seeds, "944 
spruce (see Fir) 
Dracena, 182, 184, 288, 491 
Dung, 439, 447 
Duranta, 300 
Dutchman’s pipe, 633 


Eggplant, 29, 251, 253, 330, 341, 354, 392, 
478, ee poe 482, 505, 675, 716, 717 
Eleagnus, 2 
Elder (see filderberry), 209, 239, 250, 283, 
317, 341, 478, 686 
Elderberry (see Elder), 181, 182, 208 
blue, 454, 455 


red, 454 
Elm, 29, 101, 167, 204, 215, 234, 257, 258, 
274, 291, 293, 294, 295, 296, 302, 307, 
312, 315, 317, 327, 353, 400, 401, 442, 
446, 473, 511, 521, 643, 664, 667, 670, 
673, 698, 701, 702, "736, 754, 769 
water, 307 
Emmer, 610 
Engelmann spruce, 229, 230, 399, 498, 499, 
518, 514, 515, 516, 518, 728, 739, 844 
Ericameria, 614 
Erigeron (see Wild buckwheat), 236, 281 
Eriocoma cuspidata, 846 
Eriogonum, 283 
Eriophyllum, 286 
Eucalyptus, 11, 90, 113, 184, 242, 283, 300, 
306, 313, 315, ‘37, °319, "320, 401, 434° 
437, $38, 450, 457, 691, 702, "737 
dry, 89 
Eucillia, 189 
Eugenia, 282, 320 
Euonymus, 185, 244, 291, 310, 318, 317, 
319, 320 
Eupatorium, 236, 612 
Euphorbia, 327 
Euphrasia, 713 
Hurycles, 572 
Benne primrose, 29, 243, 650, 665, 667, 


Everlasting, 645 


Facourtia, 288 

Fairybells, 251 

False heath, 716 
indigo, 714 
nettle, 644 

Feijoa, 300, 491 

Fenugreek, 497, 613 

Fern, 60, 185, 255, 264, 281, 283, 288, 298, 

310, 315, 328, 464, "685, "737 ° 

asparagus, "(see Asparagus) 
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Fern, bird’s nest, 298 
brake, 762 
' Ficus, 286 
macrophylla, 324 
Fiddleweed (see Amsinckia), 185 
_ Fig, 47, 182, 185, 190, 270, 288, 288, 300, 
306, 307, 310, 313, 317, 319, 320, 435, 
437, 447, 460,816. 
caprifig, 47, 306, 816 
dried, 38, 40, 408, 409, 711 - 
mamme, 816 
mammoni, 816 
profici, 816 
Smyrna, 816 
souring, 409, 612 
Figwort, 640 
Filaree, 29, 211, a 251, 285 
red-stemmed, 2 
Filbert, 47, 307, 463, 701 
Fir, 116, 190, 229, 300, 307, 451, 452, 455, 
457, 463, 509, 518, 519, 673, 693, 694, 
772, 773 
alpine, 395, 399, 498, 512, 728, 844 
amabilis, 844 
balsam (see Alpine), 844 
bristlecone, 844 
Douglas, 228, 229, 230, 263, 310, 312, 
313, 395, 396, 397, 398, 399, 400, 401, 
402, 444, 450, 451, 452, 454, 455, 456, 
457, 460, 493, 498, 509, 512, 513, 516, 
518, 519, 520, 635, 693, 708, 720, 727, 
728, 730, 739, 771, 772, 773, 777, 844 
grand, 396, 399, 402, 512, 518, 519, 844 
lowland, 230, el ee 611 
noble, 399, 516, 8 
red, 228, 229, 395, “306, 399, 450, 729, 844 
seeds, 944 
white, 230, 310, 394, 395, 396, 397, 399, 
402, 450, 453, 455, 465, 512, 567, 694) 
728, 730, 739, 844 
Fireweed, 467, 477 
Five finger (see Potentilla), 493 
Flax, 261, 682 
seed, 38 
Flendera, 272 
Flour, a 408, 711 
mills, 38, 711 
Flowers, 3) 64, 81, 89, 182, 187, 191, 207, 
208, 339, 345, 350, 362, 390, 391, 395, 
474, 685° 
pore crops, 3, 27, 76, 80, 81, 83, 92, 182, 
183, 187, 188, 205, 206, 214, 348, 362, 
390, 449, 474, 682, 705 
Forget-me-not, 645 
Fouquiera splendens, 302 
Foxglove, 252, 282, 647 
Foxtail meadow, 252 
Freesia, 39 
Fruit, dried, 409, 434, 711, 712 
Fruit trees, 64, 79, 80, 81, 83, 86, 89, 100, 
101, 113, 116, 118, 124, 167, 182, 183, 
187, 191, 200, 201, 202, 204, 205, 206, 
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214, 215, 247, 282, 309, 310, 312, 313, 
338, 339, 348, 393, 394, 396, 404, 410, 
431, 434, 435, 440, 441, 442, 443, 444, 
445, 460, 463, 464, 468, 474, 476, 490, 
491, 494, 499, 510, 580, 648, 668, 682, 
685, 710, 906 
Fuchsia, 29, 185, 251, 252, 281, 283, 300, 
313, 319, 327, 330, 477, 491, 667 
Fuller’s teasel, 251 
Fungi, 34, 35, 36, 60, 419, 428, 432, 531 
Fungus (also see Fungi), 564, 612 
Boletus, 531 
black smut, 123, 419 
polyporus, 531 
Furniture, 117 


Galtonia, 572 

Gardenia, 184, 272, 288, 292, 491 

Garrya, 270, 372 

Garrya elliptica, 108 

Gayophytum, 650 

Genista, 244, 313, 315 

Geranium, 29, 37, 203, 256, 270, 281, 330, 

491, 680, 698, 702, 705, 713, 736, 

ivy, 738 

Ginger, wild Japanese, 319 

Ginko, 283, 295, 702 

Ginseng, 307 

Gladiolus, 251, 252, 564, 680 

Globe artichoke, 645, 680, 712 
mallow, 769 

Gloxinia, 493 

Goat’s beard, 307 


‘Golden glow, 491 


Goldenrod, 102, 188, 204, 206, 213, 236, 
251, 253, 261, 270, 390, 419, 457, 472, 
605, 614, 737 

rayless, 291° 

Gooseberry, 29, 191, 216, 218, 242, 249, 
254, 285, 291, 294, 296, 307, 317, 401, 
442, 456, 463, 465, 491, 532, 603, 605, 
649, 667, 675, 700, 709, 724, 726 736, 
767, 768 

wild, ae A 697, 744, 767 

Goosefoot, 5 

Gourd, 241, 20, 344, 474 

wild, 2 

Grain, 35, "64, 76, 77, 80, 81, 83, 89, 93, 
208, 311, 213, 214, 247, 250, 264, 339) 
348) 350, 362, 430, 509, 530, 551, 607, 
610, 705, 715 

Grape, 29, 39, 40, 49, 80, 81, 83, 86, 89, 
100, 118, 118, 184, 185, 186, 187, 188, 
190, 191, 204, 209, 215, 216, 217, 225, 
227, 270, 283, 285, 288, 291, 294, 296, 
300, 307, 313, 315, 317, 319, 320, 330, 
338, 341, 345, 348, 428, 430, 435, 437, 
438, 439, 445, 447, 466, 468, 471, 477, 
492, 508, 521, 606, 667, 672, 675, 678, 
680, 686, 704 

cuttings, 114 
Oregon, 246, 326 
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Grape, seaside, 3 
wild, 58; 456, "866, 672, 678, 704, 714, 


wild * odde, 487 
Grapefruit, 29, 241, 253, 270, 272, 283, 
288, 298, 300, 315, 319, 428, 491, 858 


Grass, 25, 37, 63, 64, 65, 70:75, 76, TT 79, | 


80, 81, 83, 92, 93, 94, 99, 119, 122, 181, 
182, 183, 185, 187, 188, 189, 191, 203, 
204, 205, 206, 207, 208, 209, 210, 211, 
218, 214, 215, 216, 217, 234, 246, 247, 
248, 250, 259, 261, 264, 272, 278, 285, 
286, 290, 301, 311, 315, 336, 339, 344, 
345, 348, 349, 350, 361, 362, 383, 390, 
406, 431, 442, 446, 467, 473, 474, 479, 
480, 491, 493, 611, 614, 617, 651, 672, 
676, 677, 679, 682, 684, 686, 705, 732, 
743, 848, 859, 861 

Bermuda, 78, 248, 270, 651 

blue, 211, 248, 494 

blue joint, 245 

blue stem, 245 

brome, 775 

brome, fringed, 846, 849 

bunch, 444 

cheat, 245 

cord, 274, 284, 310 

Johnson, 247, 248 

meadow, 242, 849 


46 
salt marsh, 274, 284, 310 
Sudan, 715 
tree, 320 
water, 246 
wheat, 234, 775 
wild, 77 
wild rye, 181, 247, 248, 264, 285, 686, 
775, 849 


Grass tree, 320 
beer ae (see Chamise, Adenostoma), 
nae 274, 281, 294, 445, 477, 571 

Kem,4 

Grevillea, 380, 283, 300, 702 

Grewia, 300 

Grindelia, 245, 473 

Gromwell, 181 

Ground cherry, 251, 478, 479, 505, 661, 716 

Groundsel, 253, 702 
tree, 300 

Guamuchile, 487 

Guava, 283, 288, 298, 300, 315, 320 

Gum plant (see Grindelia), 545, 713, 749 
tree, (see Eucalyptus) 

Gutierrezia, 273, 287 


Habranthus, 572 

Hackberry, 221, 270, 291, 307, 312, 400 

Hakea, 3138, 315 

Haws (see Hawthorn), 604 

Hawthorn, 181, 215, 235, 236, 244, 247, 
257, 263, 286, 288, 291, 294, 296, 307, 


INDEX OF HOST PLANTS 


317, 461, 499, 511, 521, 649, 692, 694, 
696, 697, 729, 730, 733, 736, 748, 765 
Hazel (Hazelnut), 47, 249, 294, 310, 353, 
403, 442, 463, 670, 673, 691, 694, 697, 


72 5, 736. 
Heath, 307, 313, 315 
Heather, 307 
Hedge nettle, 29, 281, 286, 339, 640, 713 
Helianthus, 236 
Heliotrope, 29, 236, 705 
Hellebore, false, 453 
Hemlock, 312, 313, 338, 509, 519, 521, 554 
Alpine, 4 
Hooker, seeds, 844 
mountain, 395, 396, 399, 450, 844 
water, 24 6 
western, 399, 519, 567, 739 
Hemp, 29, 680° 
Henbeye "680, 716 
Herbs, 434 
Hibiscus, 288, 292, 299, 302, 317, 330, 491 
Hickory, 232, 233, 352, 400, 438, 439, 442, 
500, 673, 691 
Hilaria cenchroides, 301 
Hippeastrum, 572 
Hog peanut, 476 
Holly, 288, 396, 300, 307, 315, 319, 478 
American, 613 
California mountain, 294, 304, 307, 313 
pee ois, 613 
Kurope , 181 
fronegoee “iol, 209, 481, 645, 647, 675, 750 
Honey plant, Colorado, 341 
Honeysuckle, 246, 283, ’307, 317, 327, 478, 
666, 702, 
wild, 329, 331 
Hop, 432, 478, 642, 644, 649, 677 
Hop-tree, 29, 306, 307 
Hornbean, 691 
Hornea dulcis, 307 
Horse-chestnut, 29, 307, 400, 478, 739 
Horse nettle, 346, 354, ‘478, °479, "716, 717 
Horseradish, 208, 341, 480, 506, 636, 705, 
736, 743 
Hound’s tongue, 253, 649, 716 
Huajilla, 460 
Huckleberry, 29, 604, 649, 692, 749 
oak (see Oak) 
Huisache, 460, 717 
Humus, 70, 447 
Hyacinth, 39, 572, 573 
Hydrangea, 184, 241, 291 
Hymenoclea, 4 
Hyssop, 320 


Tce plant, 286 
Indian corn (see Corn) 

millet, 846 

paint brush, ig) Fe 640, 713 
pee Evi 307, 4 


Tf atten a 


INDEX OF HOST PLANTS 


- Tris, 236, 251, 327, 573, 614 
wild, 3 91,614, 728 
! ve ten 29, 236, 272, 390, 673 
Ironwood, 241, 270 
seeds, 487 
Isatis, 246 
' Iva (see Poverty weed), 240 
Ivy, Boston, 270, 293, 324 


English, 242, 253, "981, 283, 288, 295, 


302, 313, 315, 319, 320, 324, 702 
Kenilworth, 705 


Jacaranda, 272 
Jambas, 300 
Jasmine, 288, 300, 320, 324 
cape, 324, 491 
Jassamine, 184 
_ Jerusalem cherry, 330, 737 


Jimpson weed, 29, 241, 446, 464, 478, 479, 


480, 505, 661, 716 
Job’s tears, 737 
Joe-Pye weed, 714 
Johnson grass, 709 
Judas tree, 673 


Juneberry, 190, 286, 307, 310, 461, 511, 
673, 765 


Juncus (see Rush), 209 
Juniper, 26, 303, 396, 402, 455, 456, 457, 
489, 493, 547 
Trish, 300 
Rocky Mountain red, 229 
silver-tipped, western, 445 
western, 396, 489, 517 
Juniperus pachyplea, 49 


_ Kafir corn, 858 

Kale, 246, 248, 341, 594, 636, 705, 743 
| Kallstremia brachystylis, 286 

Kalmia, 477 

Kauri (see Araucaria) 

Kenilworth ivy, 640 

Kelp, 3, 482, 596, 597 
| Knotweed, 218, 245, 247, 261, 270, 476, 

498, 504, 650, 736, 761 

Kochia, 272 

Kohl-rabi, 246, 248, 341 

Kola, 18 

Keathnis, 283 

Kudzu, 


_ Labrador tea, 748 
Laburnum, 283 
_ Lambsquarters, 208, 211, 241, 242, 244, 
246, 251, 261, 270, 341, 381, 480, 481, 
596, 675, 714, 738 
Lantana, 272, 286, 330, 705, 739 
Larch, 218, 512, jor’ 519, 694 
p western, 399, 40 
Larkspur, 213, "285, 666 
| een 220, 270, 288, 296, 300, 459, 
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Laurel, California, 182, 246, 252, 288, 313, 
315, 326, 331, 433, 434, 437, 448, 453, 
454, 455, 458, 460, 702, 749 

Canary, 220 
cherry, 220 
English, 313 

Laurestinus, 185 

Lavatera, 219, 313 

Lavender, 647, 737 

Lawn, 474 

Leadwort, 491 

Leatherwood, 302, 307, 310 

Leaves, 63, 65, 91, 125, 480 

damp, 56, 94 
decayed, 56, 59, 

Lemon, 23, 29, 33, 38, 49, 50, 124, 182, 187, 
209, 241, 253, 270, 272, 281, 283, 286, 
288, 292, 298, 300, 315, 319, 409, 491, 
702, 708, 858 

decaying, 38 
berry (see Sumach) 
verbena, 702 

Lentil, 249, 483 

Leonurus (see Motherwort), 254 

Lepidium, 251 

Lettuce, 5, 203, 214, 248, 251, 253, 330, 
341, 345, 353, 361, 363, 410, 446, 478, 
480, 687, 698, 705 

wild, aa 250, 251, 327 

Lichens, 7 

Licorice, rnd, 204, 205, 206, 242, 465, 486 

Ligustrum, 272 

Lilac, 291, ’307, 324, 663, 668, 727, 736, 749 

California (see Ceanothus), 182 

wild (see Ceanothus), 181, 642 
Lily, 39, ae 252, 491, 572, 675 

easter, 2 

water, 247, 463 

Lime (see Citrus, Lemon, Orange), 270, 
286, 307, 343, 701 

Linden, 47, 233, 291, 298, 307, 311, 312, 
315, 341, 353, 400, 769 

Lippia, 218, 254 

Lithospermum, 236 

Lizard’s tail, 286 

Lobelia, 705 

Locellina, 531 

Locoweed, 242, 497, 504, 531, 614, 638, 
649, 650, 706, 714 

Locust, 181, ’204, 439, 444, 703, 709, 728, 
736, 754 


black, 234, 330, 457, 497, 673 
black, ary 487 
clammy, 242 
honey, Sol, a 310, 312, 330, 331 
water, 307, 312 
Loganberry, 101, 210, 215, 249, 296, 309, 
330, 339, 350, 595, 714, 721, 736, 749, 


762, 776 
Toes 66, 87, 95, 113, 116, 117, 118, 430, 
rotten, 56, 59, 392, 393 
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poate ma 317, 341, 401, 511, 733 
Lotus, 63 
Lupine, 181, 187, 203, 208, 250, 330, 350, 
353, 440, 445, 490, 499, 504, 507, 613, 
645, 649, 650, 678, 692, 709, 738 
tree, 714, 755 


Madder, 315 
Madrona, 108, 109, 181, 182, 202, 221, 222, 
248, 288, 329, 30 "437, “Aa, 448, 450, 
457, 670, 697, 742, 748 
Magnolia, 270, 288, 292, 300, 305, 306, 313, 
315, 445, 702 
M agnolia tripitala, 307 
Mahala mats, 633 
Mahogany, mountain, 395, 396, 400, 401 
Mallow, 645, 647 
false, 242, 253 
globe, 769 
Indian, 330 
Malva, 24, 25, 211, 212, 236, 241, 253, 
283, 286, 327, 330, 354, 481, 613, 614, 
645, 647, 651, 680, 750 
trailing, 467 
tree, 191 
Mango, 185, 187, 283, 306, 309,310,319, 320 
Man root, 727 
Manzanita, 108, 109, 181, 221, 230, 248, 
288, 303, 313, 315, 325, 326, 328, 329, 
331, 395, 401, 437, 440, 457, 642, 667, 
672, 692, 697 
Maple, 29, 30, 49, 102, 167, 181, 185, 190, 
204, 210, 215, 216, 234, 270, 288, 291, 
292, 293, 300, 305, 307, 310, 312, 315, 
317, 326, 341, 345, 395, 400, 401, 403, 
434, 437, 456, 460, 463, 478, 493, 507, 
521, 668, 670, 673, 698, 699, 702, 736, 


769 
Marguerite, 236, 285, 612 
Marigold, 713 
bur, 319 
Marsh, rush, 187 
Marshmallow, 645 
Matrimony vine, 716 
Meadow grass, 242, 849 
sweet, 671 
Meal, 711 
Melilotus, 242, 249, 497, 638, 680 
white, 102, 427 
Melon, 241, 250, 344, 363, 390, 474, 475, 
480, 592, 602, 667, 675, 686 
Mespil, 307 
Mesquite, 79, 86, 118, 205, 211, 270, 328, 
341, 350, 395, 400, 401, 402, 435, 456, 
458, 460, 465, 727 
seeds, 487 
Mexican orange, 282, 283 
tea, 184 
Mignonette, 29, oe ee 
Mildew, powdery, 
Milkweed, 187, BAL, on 317, 347, 462, 
469, 481, 613, 639 
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Millet, 77, 211, 214, 349, 473, 680 
Indian, 846 
Milo maize, 715 
Mimosa, 287 
Mint, 713 
horse, 613 
Mistletoe, 270, 313,.315, 649 
Monkey flower, 29, 181, 183, 640 
flower, sticky, 286, 640 
puzzler (see Araucaria), 278 
Monolepis, 381 
Moon flower, 184, 272, 281, 288, 481 
Moonvine, 666, 714 
Morning glory, 29, 187, 220, 241, 249, 288, 
327, 330, 363, 481, 482, 675, 714, 738 
Moss, 70 
Motherwort, 254 
Mountain alder, 395, 396, 403 
ash, 46, 257, 291, 296, 300, 307, 317, 400, 
401, 469, 511, 694, 710, 744, 765, 844 
balm, 281, 331, 353, 478, 747 
birch, 667 
mahogany, 395, 396, 400, 401 : 
misery, ee - 
Mugwort, 2 
Mulberry, 301, 296, 315, 317, 319, 352, 698, 
10 4 


Mule fat (see Baccharis) 

Mullein, 716 

Murraya, 306 

Nae 3, 38, 60, 512, 531, 564, 590, 


Musk melon, 29, 241, 330, 363, 431, 447, 
478, 491, 606 
Mustard, 191, 212, 216, 242, 246, 248, 253, 
339, "341, 361, 390, 398, 478, 480, 481, 
505, 636, 
hedge, 252, 06, 613 
seed, 38 
Myrsine, 315 
pre ae 252, 300, 307, 313, 315, 324, 


crape, 324 


Narcissus, 39, 572, 573 
Nasturtium, D15, 244, 618, Ge Mes 
Nectarine, 296, 307, 447, 511 
Nettle, 221, 236, 244, 253, 370, oe 481, 
642, 644, 645, 738 
bull, 505 . 
hedge, 29, 281, 286, 339, 640, 713 
horse, 505 
Nightshade, 182, 186, 212, 220, 236, 251, 
252, 264, 270, 281, 282, 283, 286, 290, 
300, 313, 316, 319, 327, 330, 350, 381, 
478, 480, 482, Rae "505, "716 
Ninebark, 327, 329 
Norfolk Island pine (see Araucaria), 185, 
273, 278, 284 


Nut, 406, 409, 434, 500, 712 


shelled, 712 
Nutmeg, California, 286 
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Jak, 94, 108, 109, 116, 118, 201, 202, 205, 
206, 210, 215, 232, 233, 274, 275, 276, 
286, 291, 292, 296, 301, 306, 307, 310, 
312, 319, 395, 396, 397, 398, 400, 401, 
403, 428, 434, 435, 437, 438, 439, 440, 
442, 445, 446, 448, 452, 453, 456, 457, 
459, 460, 463, 491, 519, 521, 670, 671, 


673, 686, 689, 691, 692, 693, 694, 697, 
698, 700, 701, 727, 729, 736, 737, 750, 
754, 802, 818, 898° 

Arizona 326, sil 

black, 271, 276, 811 

blue, 227, 395, 805, 806, 807, 809, 811 

bur, ’230, 311 

canyon, ’806, 808, 810, 811 

chinquapin, 804 

emory, 445 

Engelmann, 403, 456 . 

Gambel’s, 809 

Garry, 400, 807 

holly, 270, "315 

huckleberry, 806 

laurel, 270 

leather, 803, 805, 807, 808, 811 

live, 108, 233, 296, 310, 312, 326, 329, 
396, 402, 447, 449, 453, 489, 491, 670, 
689, 700, 743) 

live, coast, 108, 230, 234, 267, 271, 276, 
285, 302, 313, 326, soi. 403, 433, 434, 


451, 456, 648, 715, 748, 749, 750, 754, 


804, 805, 809, 811 


live, interior, 234, 276, 281, 326, 402, 


804, 811 

live, Oregon, 108, 399, 805, 807, 811 

- maul, 310, 312, 806, 809, 810, 811 

poison (see Poison oak) 

scrub, 191, 2380, 363, 444, 491, 803, 805, 
807, 809, 811 

tan, 233, 281, 302, cae 312, 313, 329, 
331, 403, 447, 452, 4 

undulate, 811 


valley, 29, 108, 230, 233, 276, 302, 310, 
312, 313, 325, 456, 303, 804, 805, 806, 


807, 809, 811 
water, 324 
white, 270, 310, 400, 457, 805 
Wright’s, 276, 807 


Dats, 29, 60, 119, 181, 188, 205, 209, 210, 
211, 214, 247, 248, 264, 337, 338, 339, 
349, 361, 394, 406, 446, 473, 480, 508, 


509, 610, 614, 617, 682, 685 
Okra, 29, 341, 680 


Oleander, 243, 281, 283, 296, 298, 300, 320, 
469 


Olive, oh fe 184, 186, 188, 200, 202, 300, 
2, 303, "306, 313, 315, 320, 437, 
445) 490, 517, 600, 702 
mock, 324 
Russian, 251 


Onion, 39, 40, 181, 182, 208, 361, 491, 
498, 573, 591, 592, 606, 682, 736, 


Onosmodium, 236 
Opuntia (see Cactus), 118, 242, 343 
Orange, 23, 29, 33, 49, 50, 88, 89, 124, 181, 
184, 185, 186, 187, 188, 189, 209, 241, 
242, 253, 270, 272, 281, 283, 285, 288, 
291, 292, 298, 300, 310, 311, 3138, 315, 
319, 341, 343, 409, 435, 437, 438, 445, 
ee 478, 491, 606, 635, 702, 708, 737, 
decaying, 38, 59 
mock, 29 
trifoliate, 319 
Orchid, 264, 298, 300, 305, 306, 307, 311, 
315, 320, 846 
Oregon grape, 246, 313 
oak, 108, 399, 805, 807, 811 
Osage orange, 291, 294, 296, 312, 317, 324, 
435, 606, 698 
Oso berry, 250 
Owl clover, 713 
Oxalis, 212, 251, 315, 330 . 


Pachysandra terminalis, 307 
Palm, 185, 264, 272, 284, 298, 300, 302, 305, 
309, 311, 313, 315, 319, 320, 491 
California fan, 436 
date, 30, 218, 276, 288, 305 
date, Canary, 283, 305, 606 
Gaudalupe, 270, 281, 383 
Kentia, 182, 188 
sago, 182, 288, 288, 298, 302, 306 
Palo verde, 116, 117, 118, 395, 400, 402 
Pandanus, 283, 319 
Pansy, 286, 762 
Papaw, 182 
Parkinsonia, 460 
py, 625, 705 


wild, 635 
Parsnip, 208, 244, 353, 446, 480, 607, 635, 


675 
wild, 241, 242, 246, 404, 554, 602, 612 
Parthenium incanum, 287 
Passion flower, 281, 283 
vine, 29, 306, 313, 319, 639, 702, 705 - 
Pea, 25, 29, 60, 208, 215, 244, 251, 330, 
338, 341, 363, 390, 445, 475, 480, 483, 
484, 485, 491, 497, 517, 592, 614, 638, 
649, 675, 680, 705, 709 
chick, 509 
sweet, 249, 474, 613 
Peach, 25, 29, 30, 49, 65, 86, 101, 102, 167, 
181, 186, 187, 188, 189, 190, 200, 204, 
205, 239, 246, 253, 254, 270, 282 285, 
288, 291, 292, 294, 295, 296, 304, 307, 
312, 315, B17. 320, 339, 341, 343, 345, 
361, 362, 363, 392, 397, 400, 401, 409, 
437, 439, 440, 444, 445, 446, 447, 450, 
457, 463, 466, 469, 473, 491, 492) 494° 
499, 507, 511, 521, 670, 677, 680, 684, 
691, 696, 701, 710, 718, 719, 722, 723, 
724, 729, 733, 736, 745, "867 
David, 49 


930 
Peanut, 29, 408, 409, 410, 432, 480, 675, 
680 


hog, 476 
Pear, 25, 29, 30, 46, 50, 101, 181, 182, 186, 
187, 189, 190, 201, 204, 215, 223, 230, 
235, 241, 242; 245, 247, 257, 258, 270, 
282; 283, 288, 291, 293, 294, 295, 296, 
300, 304, 309, 311, 312, 313, 315, 317, 
319, 324, 393, 395, 396, 400, 401, 435, 
437, 441, 444, 445, 447, 463, 468, 480, 
491, 499, 511, 621, 667, 680, 684, 691, 
692, 694, 696, 701, 703, 710, 729, 731, 
733, 736, 744, 745, 754, 765, 867 
sand, 317 
Pecan, 29, 30, 238, 270, 294, 317, 400, 500, 
70 


Pentstemon, 252, 491, 640 
Peony, 39, 281, 307 
Pepper, 29, 212, 220, 253, 270, 272, 285, 
od 330, 432, 471, 478, 613, 670, 680, 
11 


bell, 501 
chili, 482, 501 
red, 433 
Pepper tree, 186, 292, 298, 300, 311, 313, 
15, 702, 898 
Peppergrass, 211, 241, 242, 307, 480, 506 
Pepperwood (see California laurel), 326 
Persimmon, ee 294, 317, 324, 491, 710 
Japanese, 2 
Petunia, aa 385, 478, 665, 666 
Phacelia, 2: 
Phlox, 29, 85, 288, 300, 478 
Photinia, 317 
Pickle, 612 
weed, 286, 472 
Pigeon pea, 300 
Pigweed, 212, 236, 241, 244, 251, 253, 264, 
aah 272, 286, 341, 390, 393, 446, 480, 


Pine, 11, 116, 118, 188, 218, 220, 229, 230, 
, 300, 310, 337, 400, 444, 451, 455, 
459, 460, 491, 493, 498, 499, 500, 513, 
516, 518, 519, 521, 547, 548, 549, 550, 
oe 649, 673, 694, 728, 771, 772, 
balsam, 444 
bigcone, 399 
Bishop, 454, 507, 520, 549 
bull (see yellow) 
ene 230, a 310, 313, 398, 399, 400, 
Jeffrey, "Zo, 7398, 399, 400, 434, 450, 
451, 455, 499, 507, 514, 519, 635, 670 
knobcone, 313, ’395, ’397, 399, "400, 519, 
549, 727 
limber, 402, 434 
lodgepole, 310 397, 398, 399, 401, 450, 
451, 498, 507, 514, 515, 518, 519, 520, 
708, 715, 727, 728, 739 
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Pine, Monterey, 48, 229, 230, 286, 300, 313, 
315, 398, 400, 408, 449, 450, 451, 454, 
457, 498, 499, 500, 507, 518, 519, 520, 
548, 549, a 727, 728, 812 

mountain, "460 

Norfolk Island, 185, 273, 278, 284 

pinon, 341, 399, 400 

red, 310 

resin, 399 

Rocky are yellow, 230 

Scotch, 3 

screw, 184" 

silver, 460 

single leaf (see pinon), 270, 395, 728 

Soledad, 310 

stone, 310 

sugar, 310, 395, 398, 399, 400, 499, 507, 
614, 515, 519, 520 

Torrey, 48, 310 

white, 229, 310, 395, 398, 400, 401, 
aan! 499, "514, 515, 518, 520, 708, 728; 


3 
yellow, 229, 230, 270, 310, 312, 318, 395, 
396, 397, 398, 399, 400, 401, 402, 408, 
449, 450, 451, 453, 455, 457, 459, 460, 
465, 498, 499, 507, 513, 514, 515, 518, 
519, 520, 549, 635, 670, 673, 708, 716, 
727, 728, 734, 739, 777, 844 
Pine cones, 519 
seeds, 519, 844 
Pineapple, 302 
Pink, 29, 185 
Pinus (see Pine) 
laricis, 230 
Pipevine (see Dutchman’s pipe), 633 
Pitcher plant, California, 541 
Pithecolobium, 487 
ge aa 344, 270, 282, 288, 291, 300, 
1 


Plum, 25, 29, 30, 38, 48, 49, 101, 167, 181, 
182, 186, 188, 189, 190, 191, 201, 2047 
205, 215, 216, 217, 236, 239, 246, 247, 
253, 254, 282; 283, 285, 288, 291, 294: 
296, 300, 304, 307, 312, 315, 317, 341, 
345, 361, 392, 393, 397, 400, 401, 439, 
440, 441, 444, 445, 450, 463, 465, 466, 
489, 491, 494, 499, 502, 507, 511, 521, 
631, 641, 663, 664, 667, 670, 672, 684, 
691, 692, 693, 694, 696, 697, 698, 701, 
a: 719, 723, 729, 730, 733, 736, 745, 
Jepantse, 181, 246 
Myrobalan, 723 
wild, 240, 286, 397, 502; 634, 673, 691, 
697, 730, 75 51 
Plantain, 338, 241, 252, 327, 363, 478, 481, 
ules 676 
water, 247 
Plumbago, 281, 491 
Podocarpus, 319 
Poha, 479 
Poinsettia, 270, 281, 283, 288, 315 


} GS ges 241, 270, 300, 313, 315, 324, 
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Poison hemlock, 282 


oak (see Rhus trilobata), 219, 247, 285, 
oe 302, 329, 330, 395, 396, 397, 


Polyporus, 531 
Pomaderris, 306 


343, 521 

Pomelo (see Citrus), 281 

Pondweed, 247 

Poplar, 29, 48, 79, 116, 117, 190, 227, 234, 
259, 260, 263, 288, 291, 294) 300, 307, 


310, 311, 317, 397, 398, 399, 400, 401, 
403, 439, 442) 450, 454, 457, 460, 462, 
472, 473, 476, 507, 521, 643, 647, 665, 
671, 673, 686, 692, 694, 695, 696, 697, 
721, 722, 736, 742, 748, 754, 755, 767, 


balsam, 722 

downy, 728 

Lombardy, 403 

white, 728 
Poppy, 203, 2 44 
Ca ifornia, 241, 283, 391, 445 
Portulaca, 667 


Potato, 40, 98, 118, 187, 204, 208, 214, 220, 

249, 251, 253, 264, 270, 282, 283, 
286, 315, 330, 341, 346, 354, 361, 389, 
390, 393, 394, 446, 469, 478, 479, 481, 


221, 


482, 491, ee 592, 612, 613, 661, 675, 
716, 717, 8 
sweet, 283, 178, 481, 482, 592, 675, 714, 


Potato vine, 251, 281, 283, 491 
Potentilla, 493 
Poverty len 211, 240, 250, 261 


_ Primrose, 242, 283, 330, 491, 393 


—— 


desert, 476 


evening, 29, 243, 286, 345, 476, 477, 
Privet, 282, 300, 317, 319, 324, 647, 663, 


California, 285, 444 


_ Prosopis (see Mesquite), 287, 312 


Prune, 25, 29, 30, 33, 49, 50, 101, 181, 182, 
187, 188, 189, 190, 191, 204; 213, 215, 
236, 246, 253, 254, 282) 288, 291, 293, 
294, 296, 300, 304, 315, 317, 361, 392, 


397, 400, 401, 428, 437, 440, 441, 450, 
463, 465, 466, 475, 476, 491, 494, 499, 
511, 521, 529, 634, 645, 647, 663, 667, 
670, 672, 692, 693, 694, 696, 697, 698, 
700, 709, 718, 722, 723, 729, 730, 736, 


741, 745, 749 
dried, 38 - 


Psoralea, 206, 489 
 Pteris aquilina, 762 


Ea are 29, ity 281, 344, 381, 427, 475, 


 Purslane, 186, "270, 286, 480, 667 
-Pyracantha (see Hawthorn) , 244, 333 
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Quack grass, 775 
Quince, 25, 5, 244, 247,270, 291, 292, 294, 
2, 313, B17) 319, 461, "463, "511, 
521, 870" 691, 694, 696, 736, 744, 765 
Japanese, 283, 296, 300, 313, 317 


Radish, 212, 246, 248, 253, 341, 361, 390, 
469, 477, 478, 480, 481, 503, 506, 592, 
594, 613, 636, 675, 743 

Ragweed, 102, 216, 236, 250, 251, 270, 281, 
341, 354, 390, 446, 613, 675, 705, 714, 


Raisins, 38 
Rape, 248, 260, 341, 478, 480, 481, 613, 
636, 743 


Raspberry, 29, 101, 186, 209, 215, 216, 249, 
307, 309, 317, 339, 362, 400, 469, 477, 
478, 481, 489, 491, 492) 494’ 595, 675, 
721.4 725, 729, 736, 749, 755, 762, 


Ratama seeds, 487 
Redbud, ae 315, 330, 341, 395, 396, 400, 


697, 
Redberry, 326, 328, 331 
Redwood, 11, 281, 284, 286, 315, 320, 322, 
400, 444° 452, 453, 455, 456, 516, 517, 
727, 751, 771 
stakes, 113 
Reed grass, 246 
Rest-harrow, 713 
Retinospora, 230 
Rhamnus, 222 
Rhinocarpus, 320 
Rhododendron, 182, 250, 642, 665, 749, 751 
Rhubarb, 208, 236, 242, 253, 300, 361, 471 
478, 481, 493, 675 
Rhus (see Sumach) trilobata (see Poison 
oak), 219 
Ribgrass (see Plantain), 238 
Rice, 508, 509, 608, 681 
wild, 614 
Rock, cress, 636 
cress, smooth, 613 
Rock-rose, 307 
Roots, 117 
Rose, 29, 101, 186, 200, 215, 241, 245, 248, 
250, 251, 270, 272, 288, 291, 294, 296, 
300, 307, 309, 313, 315, 317, 319, 320, 
322, 330, 341, 361, 400, 401, 409, 437, 
441, 443, 445, 446, 465, 469, 477, 478, 
489, 491, 595, 672, 678, 681, 692; 696, 
697, 702, 705, 736, 737, 749, 768, 776, 
808, 809’ 
wild, 167, 248, 251, 291, 394, 400, 444, 
465, 478, 489, 640, 672, 697, 807, 808 
Rose of Sharon, 300 
Rosilla, 755 
Rubber tree, 182, Heed ‘283, 288, 292, 299, 
300, 315, 319, 320 
Rubus, (see Currant, Gooseberry) 
Rudbeckia, 19 
Rush, 209 
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Russian olive, 251 
thistle, 211, 473, 675 
Rutabaga, 191, 246, 248 
Rye, 60, 209, 211, 214, 247, 248, 300, 349, 
4738, 546, 548, 610, 848 
wild, 181, 247, 248, 264, 285, 686, 775, 
849 


Sabestiania, 734 
Sage brush, 15 
Sage, 29, 93, are 329, 380, 338, 354, 390, 


black, "244, 286 
California ‘(see Artemisia), 181, 201, 270, 
72, 274 


white, 281, 328, 331, 438 
Sago palm, 182, 283, 288, 298, 300, 315, 
319, 320, 322 
Salal, 748 
Saltbush, annual, 212 
Sandbur, 480 
Sacrobotus, 211 
Sarsaparilla, 291, 478 
Sassafras, 307, 317 
Savin (see Red cedar), 274 
Sazxifraga peltata, 467 
Scabiosa, 491 
Screw pine, 184 
Sea blite, 211 
purslane, 211 
Seaweed, 3, 562 
Sedge, 234, 610 
Sedum, 313 
Seed, 6, 38, 70, 406, 409, 431, 432, 434, 858 
alfalfa, 548, 845 
alpine fir, 844 
amabilis fir, 844 
balsam fir, 844 
bristlecone fir, 844 
clover, 548, 845 
Colorado blue spruce, 844 
cotton, 38, 711 
Douglas fir, 844 
Engelmann spruce, 844 
grand fir, 844 
grass, 859, 861 
Hooker hemlock, 844 
noble fir, 844 
red cedar, 844 
Sitka spruce, 844 
tobacco, 858 
white fir, 844 
yellow pine, 844 
Bandi. 236, 252, 472, 606, 645 
Senna, 243, 307 
Sequoia, coast (see Redwood), 11, 281, 284, 
286, 315, 320, 322, 400, 444, 452, 453, 
455, 456, 516, 517, "727, "751, ™ 
giant, "313, 396, 455 
Service berry, 400, 768 
ees 46, 167, 182, 250, 286, 310, 317, 
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Shadberry, 190, 263 
Florida, 181 
Shallots, 573 
Shasta daisy, 249, 640 
Shepherdia, 251 
Shepherd’s purse, 212, 235, 236, 241, 243, 
244, 246, 247, 251, 253, 264, 506 
Siderocarpus, 487 
Silk tassel bush, 108, 286 
Silver thorn, 296, 306, 307, 317 
Smartweed, 212, 504, 736 
Smilax, 29, 185, 324, 363 
Smoke bush, 317 
Snakeroot, 240 
Snakeweed, 188 
Snapdragon, 37, 253, 647 
Sneezeweed, 755 
Snowball, 239, 254, 317 
Snowberry, 240, 252, 285, 317, 328, 329, 
331, aan 404, 604, 663 
Soapbush, 2 
Solanac 
Solana, 500, ‘4m, 478 
rostratum, 469 
Sophia, 218 
Sophora, 243 
Sorghum, 77, 119, 209, 242, 247, 250, 
349, ‘479, 509, 707, 709, "715, ’858, 339 
Sorrel, 478, 481, 761 
Sour berry ‘(see Sumach), 298 
gum, 317 
Sow thistle, 29, 249, 251, 253, 254 
Soybean, 330, 427, 487 
Spanish needle, 675 
Spearmint, 270 
Spelt, 248 
Spice bush, 310 
Spinach, 184, 212, 241, 244, 253, 381, 478, 
591, 596, 613. 
Spirza, 29, 191, 291, 307, 317, 493 
Spruce, 218, 220, 229, 230, 300, 310, 451, 
455, 498, 519, 716, 728, 772 
bigcone, 399, 516 
Colorado blue, re 398, 844 
Canada, 513, 514 
Douglas, 574 
Engelmann, 229, 230, 399, 498, 499, 513, 
514, 515, 516, 518, 728, 739, 844 
Japanese dwarf silver, 230 
Norway, 239, 4 
Parry, 230 
silver, 228, 229, 286 
sitka,. 228, 229, 239, 398, 399, 451, 452, 
498, 513, 518, 519, 520, 727, 728, 944 
tideland (see Sitka) 
pre by 29, 212, 250, 341, 344, 353, 363, 
7, 474, 475, 478, 491, 590, 602, 612, 
ers) 681 
Stachys (ee Hedge nettle), 252, 254 
Stakes, 1 
Statice, 191 
Sterculia, 288 
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St. John’s ey 270, 319, 478, 649 
Stocks, 4 43 


f ie Bae 3, 29, 37, 188, 215, 216, 245, 


252,272, 583. 309, 330, 350, 362, 376, 
428, 432) 443, 446, 463, 465, 468, 469, 
477, 480, 491, 492 493, 494, 614, 681, 
705, 715, 718, 725, 726, 729, 736, 858 
wild, 286 
strawberry ee 248, 288, 300, 313 
Strelitzia, 281, 2 3, 313 
Streptanthus, Bat 
Stropharia semiglobata, 531 
Stumps, 63, 113, 116, 117, 859 
Sudan grass, 715 
Sugar, 410, 712 
beet, 6, 40, 181, 184, 210, 211, 215, 241, 
253, 348, 350, 363, 393, 431, 473, 480, 
491, 605, 606, 613, 677, 684, 687 
cane, 184, 246, 491, 508 
Sumach, 219, 247, 291, 298, 300, 315, 317, 
397, 459, 478, 702, 725, 727, 736 
Sour berry, 459 
Sunflower, 29, 187, 205, 208, 209, 236, 240, 
241, 350, 251, 270, ’282, 286, 338, 341, 
446, 472, 475, 478, 480, 545, 602, 605, 
614, 645, 675, 681, 736 
prairie, 353 
sawtooth, 504 
wild, 187, 283, 286, 446, 489, 714 
Sweet alyssum, 636, 743 
gum, 270 
potato, 29, 184 
Sycamore, 118, 234, 271, 291, 292, 295, 296, 
300, 307, 352, 395, 397, 400, 401, 437, 
521, 634, 702, 703, 748 
western, 727 
Syringa, 241 


Tallow tree, 307 
Tamarisk, 307, 310 
Tangerine (see Citrus, Lemon, Orange), 


00, 319, 

Tansy, 181, 236, 243 
Tarweed, odorous, 328 
Tea, 29, 272, 292, 319 

Mexican, 184 

New Jersey, 307 
Teasel, fuller’s, 251 
Tecoma, 702 


_. Teneza, 487 


1 


Thelesperma gracile, 489 
Thimbleberry, 167, 182, 249, 309, 489, 
714, 728, 807 
Thistle, 236, "241, 244, 245, 251, 254, 343, 
605, 645, 705, 736 
Canada, 251, 353 
sow, 29, 249, 251, 327, 612 


04 
silver, 296, 306, 307, 317 
Thorn apple, purple, 505 
Thrift, 2 
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Thurberia thespesioides, 29, 49, 79, 80, 83, 
182, 183, 184, 187, 188, 200, 208, 241, 
281, 299, 311, 338, 339, 341, 348, 345, 
348, 350, 351, 354, 362, 363, 409, 446, 
462, 466, 480, 502, 613, 649, 675, 677, 
680, 682, 686, 688, 719, 736, 750 

Thyme, 285 

Tibinagua, 281 

Tick trefoil, 476, 649, 650 

Timbers, 116, 117, 118, 897 

Timothy, 30, 188, 209, 211, 213, 214, 245, 
247, 264, 337, 467, 493, 610, 617, 685, 
761, 775 

Toad flax, 716 

Toadstool (see Mushroom), 531, 564 

Tobacco, 220, 281, 327, 330, 4384, 471, 478, 

: ake 505, 613, 661, 662, 681, 705, 716, 


wild, 181, 327 
Tomato, 29, 184, 188, 191, 204, 218, 220, 
221, 253, 272, 283, 286, 330, 337, 341, 
345, 346, 354, 390, 428, 431, 432, 447, 
469, 470, 478, 479, 480, 481, 482, 498, 
505, 602, 661, 667, 680, 716, 717 
Tornillo, 486, 487 
Torrey pine, 48, 310 
Tree of Heaven, 307, 324 
Trees, 80, 81, 607 
dead, 56 
Trefoil, tick, 476, 649, 650 
Truck crops, 6, 27, 80, vay 83, 100, 182, 183, 
187, 215, 348, 362, 390, 474 
Trumpet vine, 324 
weed, 714 
Tule, 508 
Tulip, 236, 572 
tree, 245, 307, 310, 521 
Turnip, 215, 248, 251, 253, 260, 341, 353, 
390, 469, 478, 480, 481, 503, 506, 551, 
592, 594, 613, 636, 667, 675, 743 


Umbrella, 281 

plant, 283, 315 

tree, 186, 313, 315, 324 
Undulate oak, 811 


Vallota, 572 

Vanilla, 264 

Vegetables, 3, 5, 64, 75, 77, 81, 119, 381, 
, 889, 442, 551 

Verbena, 29, 185, 270, 272, 545, 614, 736 

Veronica, 182, 640 

Vetch, 25, 29, 61, 208, 209, 244, 249, 300, 

445, 497, 517, 613, 638, 681, 709 

Viburnum, 185, 291, 307, 478 

Vinca (see Myrtle), 491 

Vinegar, 612 

Vines (see Grape) 

Vineyard (see Grape) 

Violet, 29, 252, 255, 478, 640, 702, 706, 


762 
wood, 281, 762 
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Virginia creeper, 216, 246, 293, 307, 317, 


666, 678, 704 
Vitex, 315 


Wallflower, 252, 469, 481 


Walnut, 29, 36, 117, 190, 210, 253, 282, 
293, 295, 296, 353, 408, 439, 441, 


446, 460, 469, 691, 693, 711, 733 


black, 47, 113, 233, 317, 441, 445, 450, 


677, 691 692, 702, 710, 737, 


black, California, 233, 400, 433, 456 
English, 47, 232, 270, 283, 300, 307, 313, 
315, 317, 319, "397, 450, 457, 677, 692, 


700, 703, 736 
Wandering Jew, 281, 706, 737 
Water cress, ree 251, 260, 480, 481 
hemlock, 2 6, 6 5 
hyacinth, “388, 300 


oak, 324 
plantain, 247 


Watermelon, 29, 241, 300, 330, 343, 363, 


475, 478, 481, 491, 590, 606, 613 


Wheat, 22, 29, 60, 188, 209, 210, 211, 214, 
245, 247, 248, 253, 261, 264, 337, 338, 
339, 349, 361, 381, 394, 431, 442) 446, 
473, 508, 509, 546, 548, 592, 610, 617, 


685, 715, 775, 847, 848 
grass, 234, 775 


Weeds, 24, 81, 102, 182, 185, 187, 190, 204, 
205, 206, 207, 208, 210, 212, 214 217, 
218, 337, 338, 339, 345, 348, 350, 361, 
362, 363, 383, 390, 391, 406, 431, 442, 


467, 473, 474, 477, 491, 551, 645, 647, 
676, 677, 682, 684, 685, 705, 732, 738 


Willow, 79, 116, 117, 167, 186, 187, 190, 


202, 204, 205, 208, 209, 210, 220, 221, 
222, 227, 230, 234, 245, 246, 250, 270, 
283, 288, 291, 294, 307, 310, 311, 313, 
317, 319, 353, 354, 397, 400, 401, 403, 
442, 445, 446, 448, 455, 456, 457, 459, 
460, 462) 465, 466, 472, 473, 476, 489, 
499, 521, 524) 544, 557, 634, 643, 647, 
664, 665, 667, 668, 670, 671, 672, 673, 
677, 686, 692, 693, 694, 695, 696, 697, 
702, 703, 721, 722, 736, 745, 746, 748, 
754, 767, 768, 769 


Wistaria, 283, 310, 444, 460, 493, 614 
Witch hazel, 354 
Wonderberry, 478 
Wood, 115, 119 
decayed, 61, 428, 448 
rotten, 447, 448 
Woodbine, 291 
Wormwood, 250, 330, 480, 504, 544 
Roman, 328 


Yam, 313 
Yarrow, 187, 191, 236, 261, 272 
Yerba Santa, 281, 331, 353, 478, 747 
Yew, 306, 315 
Japanese, 283 
Western, 283 
ioe 118,119, 200, 286, 307, 315, 343, 


oy 


Zamia, 283, 298, 320 
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Abbella auriscutellum, 819 
perditriz, 205, 819 
subflava, 819 

Abebeea subsylvella, 743 

Abedus eal 368 


Ablerus clisiocampa, 828 
Acalles calthrata, 607 
ACALYPTRATAH, 525, 697 
Acanthaclists congener, 162 
Acanthia hirundinis, 369 
inodorus, 359 
Acanthocinus obliquus, 460 
ACANTHOMERID&, 552 
Acanthoscelides obtectus, 483 


- Acanthothrips cortices, 191 


doanei, 191 
Acari, 16 
AcaripA, 8, 16 
Acarip™, 16 
Acarina, 16, 22 
Acarus malus, 40 
Aceratagallia sanguinolenta, 208 
uhleri, 
ACERENTOMIDA, 2 
Acerophagus citrinus, 832 
erti, 83: 
fasciipennis, 832 
guiverrezie 
notativentris, 832, 842 
pallidus 
Rehadion: ue 665 
Acheta nigra, 92 
Achorutes armatus, 69, 60 
californicus, 
citrt, 59 
longispinus, 69 
pseudarmatus, 
viaticus, 60 
AcHORUTINA, 58 
Achrysopophagus dactylopii, 840 
_ modestus, 832, 833, 837, 842 
Acidia fratria, 602 
Aclerda ariditatis, 301 
californica, 300 
Acmeodera, 395 
acuta, 395 
amabilis, 396 
angelica, 396 


connexa, 395 
cuneata, 396 
hepburni, 396 
mariposa, 396 
van dykei, 396 
ACoENITINI, 790 
Acossus popult, T64 
Acripip#, 70, 71 
Acripip#, 71 
ACRIDIINA, 78 
Acridium emarginata, 78 
pantherinus, 
shoshone, 79 
vagum, 80 
Acrobasis comptoniella, 581 
ACROCERIDA&, 558 
ACROLEPIIDA, 656, 659 
Acroneuria, 1 
californica, 168 
depressa, 168 


theodora, 168 
Acronycta, 781 
Acrosternum hilaris, 341 

marginatum, 341 
AcrypiIp&, 70 
AcryYDIIN&, 70 
Acrydium brunnert, 70 

incurvatum, T1 
Acyrthosiphon pisi, 249 
Adaina ambrosi@, 714 
Adaleres ovipennis, 490 
Adalia bipunctata, 423, 838 

frigida, 423, 786 

humeralis, 423 
Adelpha californica, 648 
ADELID, 658, 659 
Adelphocoris superbus, 362 
AvEPHAGA, 369, 370 
Admontia hylotome, 679 

retinie, 579 
Adoxus obscurus, 466 

vitis, 466 
Adranes taylori, 866 
Aédes, 586 

aboriginis, 686 

estivalis, 587 

aldrichi, 687 

altiusculus, 637 

campestris, 637 
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canadensis, 638 
cataphylla, 537 
cinereus, 638 
communis, 537 
altiusculus, 537 
communis, 536, 537 
masame, 637 
tahoénsis, 637 
cyclocerculus, 536 
dianteus, 636 
dorsalis, 637 
excrucians, 688 
fitchi, 538 
palustris, 638 
hexodontus, 536 
hirsuteron, 537 
idahoénsis, 636 
impiger, 537 
increpitus, 638 
intrudens, 536 
leuconotips, 536 
masame, 537 
matatus, 538 
nigromaculis, 538 
niphadopsis, 5387 
palustris, 538 
pullatus, 536 
punctodes, 586 
punctor, 686 
quaylei, 537 
squamiger, 538 
teniorhynchus, 588 
tahoénsis, 537 
varipalpus, 638 
ventrovittis, 638 
vexans, 638 
Asgeria albicornis, 722 
americana, T22 
apiformis, 721 
brunnert, 727 
decipiens, T27 
exitiosa, 724, 726 
grefi, 7 
barnesi, 726 
mellinipennis, T2T 
novaroénsis, 727 
opalescens, 397, 722, 799 
pacifica, 727 
polygont, 727 
prosopis, 727 © 
rutilans, 579, 725 
syringe, T27 
tibialis, 722 
dyart, T22 
tipuliformis, T24 
AEGERIDZA, 653, 720 
4inasioidea, 833 
kermicola, 833 
Zinoplegimorpha micator, 800 
phytonomi, 800 
4inoplex nigrosoma, 800 
phryganide, 798, 799 
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plesiotypus, 799 
ALOLOTHRIPIDS, 181 
Giolothrips annectans, 181 

auricestus, 181 

fasciatus, 181 

kuwant, 181 

longiceps, 181 
Aischna, 141 

californica, 148 

canadensis, 148 

clepsydra, 148 

constricta, 148 

eremita, 148 

furcifera, 148 

interna, 148 

interrupta nevadensis, 148 

juncea, 148 

multicolor, 148 

palmata, 148 

septentrionalis, 148 

stichensis, 148 

umbrosa occidentalis, 148 

walkeri, 148 
AESCHNIDE, 146 
Agabus, 377 
Agallia oculata, 208 

4-punctata, 208. 

sanguinolenta, 208 

uhleri, 208 
Agamermis, 73 
AGAONID, 813, 815 
Agapema galbina, 781 
AGAPETID&, 631 
Agapetus celatus, 177 

malleatus, 177 
AGARISTID&, 656, 678 
Agathis exoratus, 786 

media, 786 

vulgaris, 786 
Aglais antiopa, 582, 643, 822, 852 

californica, 586, 6 50 

milberti, 581, 643 
Aglenus brunneus, 412 
Agraulis pricier 639 
Agrilus, 4 

pbs: 403, 787, 799, 824, 843 

anxius, 

bilineatus, 403 

burkei, 403 

granulatus, 403 

nevadensis, 403 

niveiventris, 403 

politus, 403 
Agriolimax agrestis, 375 
Agrion equabile californicum, 144 

yakima, 144 

exsulans, 145 

maculatum, 144 

slava, 145 
AGRIONIDA, 144 
Agromyza, 820 

eniventris, 614 


ee 
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coquilletti, 614, 820 
fragarie, 614 
gibsont, 614, 823, 825 
jucunda, 614, 822 
laterella, 614 
pavicornis, 613, 781, 820, 822 
pruinosa, 614 
pusilla, ee 
schinert, 614 
scutellata, 613, 780, 781, 820, 822 
orbona, 613 
variegata, 613 
setosa, 614 
simplex, 614 
virens, 614 
websteri, 614 
AGROMYZID#, 599, 612, 613 
Agrothereutes (see 0; tamoplex) 
albitaris, 896 
extrematis, 799 
Agrotis c-nigrum, 783 
ypsilon, 580, 582, 583, 683, 785 
Agymnastus ingens, 76 
Alabama argillacea, 581, 582, 688, 793, 
799, 819, 850 
Alaptus, 818 
ertococci, 818 
icery@, 818 
Dies 427 
Alaus lusciosus, 393 
melanops, 392 
oculatus, 392, 795 
Albatross, 138 
black-footed, 130, 138 
short-tailed, 128, 130, 137, 138 
Albuna rutilans, 7 
Alcathe apiformis, 721 
Alcidamea producta, 896 
Alcohol, 434 
Alder aphis, 232, 233 
flea beetle, 476 
flies, 152 
lacebug, 353 
scale, 271 
Aleiodes (see Rogas) 
autographe, 788 
Aleurobius farine, 38 
Aleuroparadoxus tridescens, 328 
Aleuroplatus berbericolus, 326 
Aleurothrizus interrogationis, 328 
Aleurotulus nephrolepidis, 328 


coronatus, 325, 829, 830, 832, 842, 


852 

gelatinosus, 325, 830, 842 
Aleyrodes, 324, 818, 842. 

acacie, 331 

ambrosia, 328 

aureocincta, 326, 821 

azalee, 327 

berbericola, 326 

cttri, 324 

coronata, 326 - 


diasemus, 328 
dorseyt, 331 
errans, 331 
essigt, 327 
extraniens, 328 
gelatinosus, 325 
glacialis, 329 
hutchingsi, 329 
inconspicua, 326 
interrogationis, 328 
tridescens, 328 
kelloggi, 326 
madront, 329 
maskelli, 326 
merlint, 329 
nephrolepidis, 328 
nigrans, 331 
pruinosa, 327, 821 
euphorbiara, 327, 830 
pruinosus, 327 
quaintancei, 331 
spire@oides, 327, 821 
splendens, 331 
stanfordi, 331 
tentaculatus, 329 
usorum, 331 
vaporariorum, 329 
vittata, 330 
wellmane, 331 
ALEYRODIDA, 200, 322 


_ALEYRODINA, 324 


Alfalfa aphis, 250 
butterfly, 637 


mite, 30 

psyllid, 219 

semi-looper, 687 

webworm, 705 

weevil, 33, 388, 421, 495, 496 
Alga, 554 
Allochrysa arizonica, 161 
Allograpta fracta, 569, 794 

obliqua, 569, 794 
Alloniscus perconvecus, 3 
Alloperla borealis, 168 

coloradensis, 168 

continua, 168 

fidelis, 168 

lamba, 168 

lineosa, 168 

pacifica, 168 

pallidula, 168 

pilosa, 168 

serrata, 168 

signata, 168 

spatulata, 168 
Allophylax punctatissimus, 176 
Allorhina mutabilis, 
Allotria (see X ystus), 812 
Allotrichia flaida, 178 
Almond mite, 24 
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Alniphagus aspericollis, 617 
Alphitophagus bifasciatus, 482 
Alsophila pometaria, 698, 785 
Altica (see Haltica), 476 
ALUCILIDA, 653 
Alucita monodactylus, 714 
ALYDIDz, 336 
Alypia octomaculata, 584, 678 
Ambesa mirabella, 709 
Amblymerus justicia, 545, 824 
Amblyteles astutus, 800, 823 
subfuscus, 800 
Ambrosia aphis, 260 
beetle, 509, 519 
Ambrysus signoreti, 366 
Ambush bug, 364 
Ameletus dissitus, 140 
exquisitus, 140 
subnotatus, 140 
Ameloctonus fugitivus, T91 
Americoccus acalyptus, 270 
Ametastegia fulvipes, 761 
glabrata, 761, 794, 797, 799, eon, 819 
Amitermes arizonensis, 119 
californicus, 119 
confusus, 119 
tubiformans, 119 
Amitus aleurodinis, 862 
Ammophila nigricans, 873 
Ammotrecha californica, 14 
peninsulana, 14 
Ameebic dysentery, 587 
Amonostherium lichtensioides, 285, 550, 
819, 832, 833 
Amphiagrion sauctum, 145 
Amphicerus bicaudatus, 435 
cornutus, 435 
teres, 435 
Amphicyrta dentipes, 406 
AMPHIZOIDA, 371 
A phebantus mus, 562 
Amphorophora corylinum, 248 
howardi, 246 
lactuce, 249 
latysiphon, 249 
nervatum, 248 
rubt, 249 
rubicola, 249 
AMPULICIDz, 870 
AMYDRIINA, 751 
Anabolia assimilis, 176 
brevipennis, 176 
decepta, 176 
nigricula, 176 
simplex, 176 - 
Anabolina diversa, 176 
Anabrus, 586 
cerciata, 93 
coloradus, 92 
longipes, 93 
purpurascens, 93 
similis, 92 
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simplex, 92, 93 
coloradus, 93 
were 93 
nigra, 

Pp aee ee vrapoMee 718, 850, 851 
Anacampta latiuscula, 6 
Anacomis (see Semanotus) 
litigiosa, 455 
Anagrus armatus, 818 
_ nigriceps, 215, 818 
giraulti, 818 
ovijentatus, 363 
Anagyrella corvina, 837 
Anagyrus, 819 

clauseni, 832 

subalbicornis, 819, 832, 833, 842 

yucce, 832 

Analges cremidonotus, 40 
ANALGESID&, 40 
Anaphothrips apteris, 186 

arizonensis, 185 

longipennis, 188 

obscurus, 188 

reticulatus, 186 

stanfordi, 185 

tricolor, 188 

zee, 189 

Anarsia lineatella, 582, 718, 729, 819 
Anasa andrewsi, 344 
tristis, 343, 853 
Anastatus mirabilis, 843 
ruficollis, 843 
semiflavidus, 843 
Anastrepha fraterculus, 600 
ludens, 600 
Anaz junius, 148 
validus, 148 
walsinghami, 148 
Anchorage bug, 342 
Ancistrona gigas, 130 
vagelli, 130 
Ancylis comptana, 729, 785 
cometana, 729 
fragarie, 729, 783 
Andrena, 562, 891 
ANDRENID&, 890, 891 
ANDRENINA, 891 
Andricus (also see Heterecus, Dryophania) 

agrifolie, 804, 844 

bicornis, 804, 844 

brunneus, 804 

californicus, 730, 803, 804 
californicus, 803 
fructiformis, 803 
intermedius, 803 
spongiolus, 803 

castanopsidis, 804 

confertus, 804 

crystallinus, 806 

dasydactyli, 809 

echina, 809 

eldoradensis, 806 


INDEX OF SUBJECTS 


He Ga way, o EO 


henge 805 
lasius, 803, 844 
areolaris, 804 
lasius, 804 
sublasius, 804 
pacificus, 810 
parmula, 805 
pattersone, 806 
pedicellatus, 806 
pomiformis, 804, 819, 844, 845 
descansonis, 
distinctus, 804 
maculipennis, 804 
pomiformis, 804 
provincialis, 804 
reniformis, 806 
spectabilis, 806 
incisus, 806 
spectabilis, 806 
ukiahensis, 806 
wiltze, 806 
yosemite, 806 
Andronicus productus, 896 
Angitia hellule, 799 
millert, 'T91 
plutelle, 791 
polynesialis, 791, 850 
Angoumois grain moth, 36, 714 
Animalcules, Bear, 2 
Antsandrus dispar, 620 
pyri, 520 
Aniscentropus fuscus, 177 
Anise aphis, 2 
Anisembia, 121, 122 
Antsogamus disjunctus, 176 
Anisolabis annulipes, 66 
azteca, 66 
maritima, 66 
ANISOMORPHID®, 106 
ANISOPIDH, 529 
Anisopogon, 559 
ANISOPTERA, 144, 146 
Anispoteryx pometaria, 698 
Anisoscelis zonatus, 342 
Anisotylus similis utahensis, 888 
Ankothrips robustus, 182 
AnosiDm, 407, 433 
Anomalon letetorius, 794 
Anopheles, 638, 540 
franciscana, 539 
maculipennis, 639 
occidentalis, 539 
pseudopunctipennis, 639 
punctipennis, eae 
quadrimaculatus, 540 
ANopuura, 51, 53, "192, 199 
mentee archippus, 63 
plexippus, 
Ant, acrobat, 859 
acrobat, short-spined, 860 


agricultural, 860 
desert, 861 
Amazon, western, 867 
American black, 866 
Argentine, 278, 864 
Arizona fungus, 862 
black, American, 866 
harvester, 860 
minute, 857 
California harvester, 861 
carpenter, giant, 868 
maculate, 868 
desert agricultural, 861 
fungus, 862 
driving, 868 
earth-colored, 863 
fire, 35, 286, 564, 858 
fuscous, 866 
fungus, Arizona, 862 
desert, 862 
giant carpenter, 868 
harvester, black, 860 
California, 861 
small, 859 
Texan, 860 
western, 862 
honey, 866 
leaf cutting, 862 
little red, 857 
maculate carpenter, 868 
minute black, 857 
mound-building prairie, 862 
odorous, 863 
pavement, 862 
Pharoah’s, 857 
prairie, mound-building, 862 
red, 867 
little, 857 
western, 867 
sanguinary, 867 
small harvester, 859 
Texan harvester, 860 
thief, 858 
visiting, 868. 
western Amazon, 867 
harvester, 862 
red, 867 
Ant crickets, 98, 99 
lions, 151, 161 
poison, 865, 856 


Ants, 51, 52, 161, 224, 272, 273, 286, 384, 


465, 522, 564, 566, 863 

carpenter, 868 

driving, 868 

legionary, 868 

ponerine, 869 

typical, 866 

velvet, 881 

visiting, 868 

white, see Termites, 112 
Antarctophthirus callorhini, 198 

michrochir, 198 
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monachus, 198 

trichechi, 198 
Anthaxia, 787 

eneogaster, 399 

deleta, 400 
AnrTuicipm, 384, 391 
Anthidium, 892 

consimile, 844, 895, 896 

emarginatum, 574, 844, 895 

illustre, 895 
Anthocharis sara, 636 
Anthocoptes, 44 
ANTHOCORIDA, 335, 360 
Anthocoris antevolens, 360 

melanocerus, 360 
Anthomaster sylvanoides, 661 
ANTHOMYID&, 575, 690 
ANTHOMYIIDA, 590 
ANTHONOMINI, 501 
Anthonomus eneotinctus, 601 

albopilosus, 62 

boltert, 502 

eugenwi, 501 

grandis thurberia, 501, 796 

hematopus, 602 

prunicida, 602 

solani, 602 

sycophanta, 602 
Anthophora montana, 561 
ANTHOPHORIDA, 890, 892 
Anthothrips leucanthemi, 191 
Anthrax, 661 

alpha, 561 

californicus, 561 

edititia, 561 

edwardst, 661 

halcyon, 561 

molitor, 661 

signatipennis, 661 

willistoni, 661 
Anthrenus scrophularie, 404 

varius, 405 

verbasct, 404 
ANTHRIBID, 488 
Antonina craui, 286 
Antrozous pacificus, 623 

pallidus, 623 
Anura gigantea, 59 
Anuraphts bakeri, 235, 813, 818, 828 

cardut, 236 

crategifolie, 236 

helichrysi, 236, 828 

maidi-radicis, 236 

middletoni, 236, 789, 790 

persice-niger, 239 

roseus, 238, 790 

sambucifolia, 239 

tulipe, 236 

viburnicola, 239 
Anuroctonus phaiodactylus, 10 
Anusia neomexicana, 83: 
ANYSTIDE, 23 


Anystis agilis, 23 
Aonidia shaste, 322 
Apanteles, 823 
acronycte, 781 
aristotelie, T81 
bucculatricis, 781 
californicus, T81 
cassianus, 781 
congregatus, 781 
electre, 672, 781 
ephestiw, 782 
etielle, 782 
forbest, 782 
fumiferane, 782 
gelechie, 781 
gillettei, 782 
glomeratus, 781 
hyslopi, 783 
koebeler, 782 
laeviceps, 782, 792 
laspeyresie, 782 
limenttidis, 782 
lunatus, 782 
nigricornis, 782 
nitens, 783 
paranthrenidis, 783 
scutellaris, 783 
smerinthi, 783, 820, 823 
thurberie, 783 
yakutatensis, 783 
Apantesis blaket superba, 583 
oranta, 581 
proxima, 582 
Apatania tripunctata, 176 
Apatelodes torrefacta, 793 
Apate punctipennis, 435 
Apateticus corocatus, 342 
Apatides fortis, 435 
Apechthis ontario, 799 
pacificus, 799 


Aphenogaster subterranea occidentalis, 860 


Aphalara alaskensis, 219 
angustipennis, 219 
artemisie, 219 
calthe, 218 
rumicis, 218 

APHANIPTERA, 624 

Aphanotus brevicornis 897 

APHELINIDA, 814, 827 

APHELININ2, 827 

Aphelinus capitis, 828 
chrysomphali, 322, 828 
diaspidis, 827, 
fuscipennis, 827 
lapisligni, 812, 818, 828 
longiclave, 82 
mali, 828 
mytilaspidis, 828 
pulchellus, 828 
quaylei, 828 
semiflavus, 828 
stlvestrit, 322 


INDEX OF SUBJECTS 


Aphid (see Aphis) 
Apuip& (see APHIDIDZ) 


_ Aphidencyrtus aphidiphagus, 836 


stphonophore, 824 
APHIDID&, 223, "294, 225, 229 
APHIDIINA, 780 
A phidius, 788, 835 

confusus, 789 

nigrovartus, 789 

rose, 789 

testacetpes, 790 
APHIDOIDEA, 200, 223 
Aphidoletes meridionalis, 560 


Aphiocheta rufipes, 564 
Aphis, 24, 51, 53, 101, 159, 199, 218, 223, 
229, 358, 360, 387, 413, 414, 419, 420, 


421, 422, 423, 566, 567, 867, 876 
alder, 232 F 
alder, small, 233 
alfalfa, 250 
ambrosia, 250 
anise, 
apple, green, 156, 243 
purple, 238 
rosy, 156, 238 
woolly, 256, 389, 424 
apple-grain, 247, 388 
arborvite, 230 
artemisia, 260 
artichoke, 261 
aster root, 336 
bamboo, 233 
banana, 256 
barberry, 24 


bean, 244 

beet root, 261, 611 
birch, common, 231 
birch, European, 233 
box elder, 234 

bur clover, 242 

cabbage, 245 

false, 248 

ceanothus, 240 
cherry, black, 251 
chestnut, 232 

choke cherry, 240 
chrysanthemum, 251 
citrus, black, 248 
clover, 235 

clover, bur, 242 
columbine, 251 

cone flower, 261 
corn, 

corn root, ane 
‘cotton, 156, 24 
cottonwood, Peadslike gall, 260 
cottonwood, cloudy-winged, Sa) 
cowpea, 242 
currant, 264 
cypress, 248 

dock, 244 

dodder, 240 
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dogwood, 240 
elder, 239 
elderberry, 350 
elm, 234 
elm, European leaf-curl, 257 
elm gall, 257 
evening primrose, 243 
fern, 255 
giant willow, 230 
goldenrod, 251 
gooseberry, 242 
grain, 250, 388 
grain root, 264 
grass, ase 

root, 
green ae 156, 243 
green bug, 2 
green earn 156, 263, 388 
grindelia, 2 
hawthorn, 236 
hickory, little, 288 
hop, 156, 254 
Howard’s, 246 
iris root, 236 


Ivy, f 
knotweed, 245 
lantana, 264 
lily, 252 
lily, water, 247 
linden, 233 
locust, 233 
lupine, 250 
manzanita leaf-gall, 230 
maple, 234 
mealy plum, 156, 246 
melon, 241, 388, 617 
milkweed, 243 
Monterey pine, 229 
myrtle, 249 
oak bud, 230 
cloudy-winged, 232 
bark, live, 234 
minute, 264 
tan, 233 
woolly, 230 
oat, European, 247 
oleander, 243 
parsnip, wild, 242 
pea, 249, 566 
peach, black, 239 
green, 156, 253, 388 
pear root, 268 
pine, Monterey, 229 
plum, leaf-curl, 336 
mealy, 156, 246 
Tusty, 246 
poplar, 263 
bark, 234 
gall, 259 
stem gall, 259, 566 
transverse gall, 260 
twig gall, 260 
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potato, 251 
primrose, evening, 243 
pumpkin, 250 
purple apple, 238 
rhododendron, 250 
rose, 251, 388 
rose, small green, 245 
wild, 
rosy apple, 156, 238 
sage, black, 244 
snowball, 239 
snowberry, 240 
solanum root, 264 
spruce, 239 
strawberry, 252 
sunflower, 240 
sycamore, 234 
thimbleberry, 249 
thistle, 236, 566 
red, 245 
thrips, 234 
tomato, 156, 263 
tulip root, 236 
turnip, 248 
violet, red, 255 
walnut, 232, 363, 423 
wild, 233 
water, 246 
lily, 247 
wheat, western, 245 


giant, 230 

woolly apple, 256, 389, 424 
oak, 230 

wormwood, 260 


Aphis lions, 158 
Aphis, 789 


abietina, 239 
albipes, 240, 790 
atriplicis, 246 
avene, 247 

bakert, 235 
berberidis, 246 
brassice, 245 
capree, 246 
carbocolor, 244 
cardut, 236 

cart, 240 

ceanothi, 240 
ceanothi-hirsuti, 240 
cerasifoliew, 240 
cooki, 241 
cornifolie, 240, 790 
crategifolue, 236 
cuscute, 241, 790 
euonymi, 244 
gillettet, 240 
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helianthi, 240 
helichrysi, 236 
heracella, 242 
heraclei, 242 
tridts, 236 
lutescens, 243 
maidi-radicis, 236 
maidis, 242, 789, 790 
malifolie, 238 
medicaginis, 242, 790 
middletoni, 236 
nerit, 243, 790, 824 
enothere, 243, 790 
persice-niger, 239 
pomt, 243, 790 
pruni, 236, 246 
prunifolie, 247 
pseudobrassice, 248 
pulverulens, 240 
ramone, 244, 790 
rumicis, 244, 789, 790 
saliceti, 245 
salicola, 245 
sambucifolie, 239 
senecio, 236 
setarie, 246 
sorbi, 238 
toricauda, 245 
viburnicola, 239 
Aphodius suspectus, 867 
Aphebantus, 560 
mus, 662 
Aphorura cocklei, 61 
inermis, 59 
lutea, 59 
montis, 59 
APHORURID&, 59 
Aphria ocypterata, 580 
Aphrophora annulata, 203 
permutata, 203 
Aphycomor pha araucarie, 274 
Aphycus, 833 
alberti, 833, 834 _ 
californicus, 835 
ceroplastis, 834 
cockerelli, 834 
coquillettr, 834 
ertococci, 834 
flavus, 322, 834, 835, 841 
fuscipennis, 834 
howardi, 834 
immaculatus, 834 
lecanii, 834 


lounsburyi, 819, 824, 834, 838, 840, 841 


luteolus, 834, 835 
oregonensis, 835 
physokermis, 819, 836, 840 
pulvinarie, 83 


gossypii (also see Melon aphis), 241, 790, | Aprpa, 890, 898 


812, 824 
grossulari, 242 
hedere, 242, 790 


APIOCERIDS, 553 
Aptomerus crassipes, 366 
flaviventris, 356 


Say de, 


> 
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immundus, 356 
pictipes, 357 
spissipes, 357 
Apion brevicolle, 490 
cribicolle, 490 
porosicolle, 490 
proclive, 490 
sordidum, 490 
APIONINa&, 490 
Apis mellifera, 904 
mellifica, 904 
Aplastomorpha calandre, 823 
pratti, 823 
Aplomerus tibialis, 793 
Aplopus mareri, 106 
A pochetridium ferumoides, = 12 
Apocrita, 777 
ApoE, 777, 779, 889 
A pote notabilis, 92 
Apple aphis, green, 156, 243 
purple, 2: 
rosy, 156, 238 
woolly, 256, 389, 424 
- flea beetle, 471 
lacebug, 352 
leafhopper, 214, 215 
maggot, 604 
mite, 33, 
twig borer, 435 
APTERYGOGENEA, 61, 58 
Aprteryeora, 51 
Aptinothrips rufus, 185 
ARAcHNIDA, 1, 8 
Arachnis picta, 581, 583, 678 
Arachnophaga picea, 834 
ARADIDA, 335, 346 
Aradus behrensi, 346 


fuscomaculatus, 346 
hubbardi, 346 


ubris, 346 ; 
Aramigus ‘pulleri, 491 
ARANEIDA, 8, 14 
Arbovite aphis, 230 
Archilestes californica, 144, 145 
grandis, 145 


cot ca argyrospila, en 581, 735, 781, 


85, 797, 799, 
ces 737, Te 709 
rosaceana, 736, 850 
Archytas analis, 585 
Arctaphis populifolii, 234 
Arctiupa, 654, 656, 657, 673 
Arctopsyche grandis, 177 
Arcynopteryx americana, 169 

aurea, 169 

vagans, 169 
Arenivaga, 105 

apacha, 105 

erratica, 105 


SUBJECTS 


genitalis, 105 
grata, 106 

Argas americanus, 17 
miniatus, 17 
persicus, 17 
sanchezi, 17 


" Arcasipa, 17 


Argentine ant, 278, 864 
Argia agrioides, 145 
emma, 145 
mesta, 145 
sedula, 145 
tonto, 145 
violacea, 145 
pallens, 145 
vivida munda, 145 
plana, 145 
Aran, 760 


Argiope argentata, 15, 585, 797, 
843 


riparia, 611 
Argopsylla gallinacea, 627 
Argynnis coronis, 640 
Argyresthia arceuthobiella, 744 
conjugella, 743 
cupressella, 744 
franciscella, 744 
gedartella, 744 
libocedrella, 744 
pygmeella, 744 
Argyroploce campestrana, 728 
consanguiana, T28 
rubipunctana, 728, 787 


' Arilus cristatus, 357 


Aristotelia fragarie, T15 
Armadillidum vulgare, 3 
Armyworm, 684 

beet, 686 

fall, 686 

western, 682 

wheat head, 685 

yellow-striped, 686 
Armyworms, 342, 375, 376 
Arnilia mexicana, 78 
Arphia, 75 

arcta, 75 ~ 

behrensi, 75 

frigida, 75 

hesperiphila, 75 

luteola, 75 

ovaticeps, 75 

pseudonietana, 75 

ramona, 75 

teporata, 75 
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“Arsenate of lead, 73, 445, 464, 467, 469, 


471, 473, 478, "491, 497, 498, 636, 662, 
666, 679, 691, 695, 704, 705, 719, 729, 


733, 734, 742, 762 
Arsenic, 13, 602 

white, 73, 679, 855 
Arsenical dip, 1 


27 
sprays (see Arsenate of lead), 395 


4 
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Artace punctistriga, 793 
Artemisia aphis, 250 
gall mite, 49 
Arthrocnodax occidentalis, 660 
Arthrolytus eneoviridis, 824 
ARTHROPLEONA, 59 
ARTHROPODA, 1 
Arthropods, 1 
Artichoke aphis, 261 
plume moth, 712 
Arytaina ceanothe, 222 
ribesiw, 222 
Asarcopus palmarum, 218 
ASCALAPHID®, 152, 163 
AScCHIZA, 525, 563 
Ascogaster olethreuti, 787 
Asecodes(also see Pleurotropis) albitaris, 820 
Asemum atrum, 412, 460 
nitidum, 450 
Ash bug, 364 
tingid, 354 
Asida obovatus, 686 
ASILID, 5538, 659 
Asilus, 560 
artzonensis, 660 
occidentalis, 560 
tenebrosus, 560 
Asiphum pseudobyrsa, 263 
Asparagus beetle, 463 
miner, 614 
Aspen borer, 461 
leaf beetle, 472 
Asphaltum, 724 
paint, 114, 117 
Asphondylia arizonensis, 548 
betheli, 548 
miki, 548 
opuntie, 648 
webstert, 647, 819 
Aspidaphis polygoni, 246 
Aspidimerus orbiculus, 414 
Aspidiotiphagus citrinus, 322, 829 
Aspidiotus, 842 
abtetis, 313 
escult, 311 
ancylus, 311, 828, 829 
californicus, 313 
camellia, 38, 318, 819, 827, 828, 842 
candidulus, 312 
coniferarum, 312 
shaste, 322 
cydonie, 842 
densiflora, 312 
ehrhornt, 312 
forbesi, 312, 830 
hedere, 38, 318, 827, 828, 829, 830, 842 
howardi, 316, 830 
juglans-regie, 315, 827, 828, 830 
osborni, 313 
ostreeformis, 304, 313 
erniciousus, 40, 316, 827, 828, 829, 
830, 832, 843 


INDEX OF 


SUBJECTS 


pint, 313, 829, 830 
isa ~~ 
rapax, 3 
wwe, si13, 307, 828 
yulupe, 313 
Aspidistra scale, 310 
Ass, 41, 181, 194 
Assassin bug, 356 
ASTATINAE, 872 
AstTenp@, 599 
Aster aphis, root, 336 
Asterochiton (see Trialeurodes) 
corollis, 328 
diminutis, 328 
ASTEROLECANIIN2E, 301 
Asterolecanium bambuse, 301 
variolosum, 301 
Asteromyia grindelie, 545 
Asynarchus alascensis, 176 
centralis, 176 
costalis, 176 
flavicollis, 176 
fumosus, 176 
pacificus, 176 
punctatissimus, 176 
Atalopedes campestris, 661 
Atarsos grindelie, 246 
ATHERICERA, 525, 663 
Atherixz, 609 
Atimia dorsalis, 457, 795 
Atlides halesus, 64 
Atopsyche tripunctata, 176 
ATROPIDA, 123, 124 
Atta arizonensis, 862 
desertorum, 862 
versicolor, 862 
Attagenus piceus, 405 
ATTELABIDA, 488 
Augomonoctenus libocedri, 769 
Auklet Cassin, 136, 137 
rhinoceros, 133, 137 
Aulacaspis manzanite, 303 
pentagona, 309, 828 
rose, 307, 827, 828, 829 
AULACIDA, 780 
Aulacizes noveboracensis, 210 
Aulocara ceruleipes, 75 
decens, 7 
elliotti, 75 
strangulatum, 75 
Aurulent beetle, 398 
Autographa brassice, 687, 781, 782, 783, 
788, 799, 819 
californica, 579, 580, 581, 582, 687, 783, 
788, 790, 798 
falcifera, 687 
Automeris io, 793 
Axion plagiatum, 424 


Babesia bigemina, 20 
Baccha babista, 567 
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clavata, 567 
 lemur, 667 
- Bacillary dysentery, 587 
Bacillus carinatus, 106 
coloradus, 106 
Bacillus tracheiphilis, 344 
‘Bacon, 389, 405, 606 
Bacteria femorata, 108 
’ Bacterial diseases, 207 
Bactrocera cucurbite, 602 
Bactromantis virga, 110 
Bacuncuipé, 106 
' Bacunculus femorata, 108 
Badger, 20, 21, 131 
Baétis bilineata, 139 
hageni, 140 
pictus, 140 
tessellata, 140 
vicart, 140 
Baétisca obesa, 140 
Bagworm, 703 
Baits: 
ant poisons, 855, 856 
cockroach, 103 
Lotrionte fruit fly, 602 


poison, 3, 3, 64, 73, 100, 381, 428, 432 


uniformis, 601 
ag ed 233 


mite 
_ scale, cottony, 286 
soft, 301 


Banana aphis, 256 
Banchus fugitivus, 791 
Barbara colfaziana, 720, 728, 794 
color is, 728 
siskiyouana, 728, 794, 796, 799 
taxifoliella, 728, 792, 794, 799 
ulteriorana, 728 
Barberry ee ate 
_ Barce bankst, 3 
Barley mite, ia 
_ Bark lice, 51, 52, 54, 123, 124 
Barkbeetle, alder, 617 
ash tree, 519 
cedar, 617 
western, 517 
cypress, 516 
densely punctured, 519 
fir, larger, 518 
fruit tree, 510 
oak, western, 519 
olive, 517 
redwood, 617 
_ Barkbeetles, 510 
_ Barrenillo, 601 


Basilarchia archippus, 782 
lorquini, 647 

Basilia antrozot, 623 
corynorhint, 623 
forcipata, 623 

Bassus agilis, 794 
carpocapse, 786 
euure, 794 


« letatorius, 794 
maculifrons (see Syrphoctonus), 794 


medius, 786 
pacificus, T94 
Bat, 618, 623 
Pacific pallid, 623 
pale lump-nosed, 623 
Bathyplectes curculionis, 791 
exiguus, 496, 791 
Bathythriz tibialis, 799 
Batrachedra rileyt, 714 
Batrachetra rileyt, 714 
Bdella utilis, 22 
BDELLIDm™, 22 
Bean, aphis, 244 
beetle, Mexican, 426 
three-striped, 476 
jumping, Mexican, 743 
thrips, 183 
weevil, 483 
broad, 486 
four-spotted, 484 
Mexican, 487 
Bear Animalcules, 2 
Beawveria globulifera, 350, 497 
Beaver, 21, 40, 380 
beetle, 380 
mite, 40 


Bee, Carpenter, Arizona, 898 
California, 898 
mountain, 897 
valley, 898 

hivebee, 904 
honeybee, 904 
mason, 896 
moth, 7 
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107 
Bees, 51, 54, 110, 224, 522, 554, 564, 870, 
889 


acute-tongued burrowing, 891 
anthophorid, 892 
bumblebees, 389, 566, 898 
false, 902 
guest, 902 
carpenter, large, 897 
small, 896 
we ir aa 
igger, solitary, 
honeybee, 110, 355, 898 
humblebees, 898 
mason, 896 
megachilid, 893 
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leaf cutting, 898 
obtuse-tongued, 892 
burrowing, 893 

sweat, 890 
wild, 389, 574 


Beeflies, 553, 560 


Beet (see Sugar Beet) 
aphis, root, 261, 611 
carrion beetle, 383 
leaf miner, 595 


ite, 
Beetle (see Curculio, Snout Beetle, Weevil) 


alder flea, 476 


ambrosia, Wilson’s wide-headed, 609 


retuse, 519 
anthaxia, common, 399 
apple, flea, 477 


apple tree borer, flat-headed, 400 


western, 401 
twig borer, 435 
aquatic dascillid, 404 
asparagus, 463 
aspen borer, 461 
aspen leaf, unspotted, 472 
aurulent, 398 
banded flea, 479 
barkbeetle, alder, 517 
ash tree, 519 
cedar, 517 
western, 517 
cypress, 516 
densely punctured, 519 
fir, larger, 518 
fruit tree, 510 
oak, western, 519 
olive, 517 
redwood, 617 
barkbeetle destroyer, 388 
bean, Mexican, 426 
three-spotted, 476 
weevil, 483 
beaver, 380 
beet carrion, 383 
shield, 482 
leaf, western, 473 
birch borer, bronze, 408 
Black Hills, 616 
blister, ash-gray, 390 
black, 390 
green, 390 
immaculate, 390 
infernal, 390 
long, 390 
Nuttall’s, 390 
punctured, 390 . 
spotted, 389 
striped, 390 
white spotted, 389 
bombardier, 377 
branch and twig borer, 487 
bronze birch borer, 403 
willow flea, 466 


INDEX OF SUBJECTS 


bud click, 393 
Buffalo carpet, 404 
bumble flower, 447 
buprestid, adject, 397 
California, 395 
confluent, 398 
destroyer, 412 
placid, 395 
burying, black, 381 
red and black,.380 
yellow bellied, 380 
cabbage flea, Colorado, 480 
cable borer, 434 
cadelle, 408 
California laurel borer, 455 
palm borer, 437 
prionus, 449 
carbon, 429 
carnifex, 439 
carpet, Buffalo, 404 
carrion, beet, 383 
garden, 383 
spinach, 381 
demestid, 405 
carrot, 446 
castaneous, 465 
cedar bark borer, western, 455 
chafer, Crotch’s green pine, 444 
rose, 445 
western, 445 
cherry leaf, 472 
tree borer, flat-headed, 396 
chestnut borer, two-lined, 403 
cigarette, 434 
ciliated sand, 431 
clerid, wasp-like, 388 
clover stem, 410 
Colorado potato, 342, 377, 421, 469 
common anthaxia, 399 
black calosoma, 376 
corn flea, 479 
leaf, southern, 467 
root worm, Colorado, 475 
cottonwood leaf, 472 
stag, 447 
twig, 462 
cucumber, striped, 475 
western, 464, 475 
twelve-spotted, 473 
western, 474 
curculio, cabbage, 605 
clover root, 494 
plum, 506 
rose, 488 
cypress barkbeetle destroyer, 388 
diabrotica, three banded, 475 
datura, striped, 464 
darkling ground, cordate, 429 
small, 428 
Davidson’s, 404 
dentate eleodes, 429 
diabolical ironclad, 429. 


a ne 


a 


‘aid 
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dock, green, 471 
leaf-mining, 479 
Douglas fir, 61 
borer, 450 
yellow, 452 
hylesinus, 518 
dried fruit, 408 
drug store, 434 
eggplant tortoise, 481 - 
elder borer, al 454 
elater, eyed, 39 
elm leaf, 473 
emerald juniper borer, 396 
European lyctus, 438 
eyed elater, 392 
fiery ground, 375 
fimbriate, dane, 
fir, grand, 5: 
Douglas, i 
borer, Douglas, 450 
Douglas yellow, 452 
Sierra, 450 
Toot borer, red, 519 
flat bark, 4 
red, ‘io 
grain, 410 
headed apple tree borer, 400 
western, 401 
headed cherry tree borer, 396 
flea, alder, 4 
apple, 477 
banded, 479 
cabbage, ‘Colorado, 480 
corn, desert, 479 
grapevine, steel blue, 476 
hop, 
mustard, 478 
Oregon, ‘480 
potato, 478 
western, 478 
rose, 478 
strawberry, 477 
striped, western, 480 
tobacco, 479 
toothed, 479 


confused, 4 

red, 432 
flower, bumble, 447 
fruit bud, 409 


western, 463 . 
fungous, two-banded, 432 
garden carrion, 383 
gigantic eleodes, 430 
glowworm, pink, 387 
goldenrod, 472 
goldsmith, western, 486 


gooseberry borer, black, 456 
grain, flat, 410 
foreign, 410 


red, 410 
sawtoothed, 409 
seed, 431 
square-necked, 410 
grape leaf, 466 
root worm, 446 
grapevine flea, steel-blue, 476 
hoplia, 445 
gray leaf, 468 
green dock, 471 
fruit, 446 
trogositid, 408 
ground, darkling, cordate, 429 
darkling, small, 428 
fiery, 375 


stainer, 519 
hide dermestid, 405 
hop flea, 481 
huisache girdler, 460 
ironclad, 428 
diabolical, 429 
June, common, 442 
desert, 446 
fimbriate, 440 
hairy, 444 
social, 444 
ten-lined, 443 / 
juniper borer, emerald, 396 
kelp, 43: 
ladybird, ashy ng 423 


»4 
Blaisdell’ s, 418 
blood-red, western, 423 
California, 422 
Catalina, 419 
cloudy, 413 
common red, 433 
convergent, 420 
pire ebuved, 421 
frigid, 4 
mee 424 
Julian, 422 
Keebele’s, 418 
lateral, 412 
Leconte’s, 422 
margined scymnid, 413 
mealybug destroyer, 416 
Mexican bean, 426 
plagiate, 424 
parenthesis, 422 
perplexing, 422 
pine, 423 
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red, common, 422 
red spider destroyers, 413 
scymnid, cloudy, 413 
margined, 413 
sinuate, 422 
spotted, 419 
steel-blue, 426 
striped, 419 
squash, 427 
two-spotted, 423 
two-stabbed, 424 
variable, 425 
vedalia, 266, 270, 415 
larch bark borer, western, 450 
larder, 405 
lead cable borer, 434 
lion, 455 
little bear, 446 
locust borer, 456 
long leaf, 467 
malodorus carabid, 377 
malva miner, Arizona, 481 
manzanita serica, 440 
mayate, 
meal worm, yellow, 43 
mesquite borer, Ze it) 466 
girdler, 460 
milkweed, blue, 469 
borer, 462 
muck, 446 
murky ground, 377 
mushroom, 410 
mustard flea, 478 
nautical borer, 457 
oak limb, 433 
oak girdler, 460 
twig girdler, 403 
pein borer, California, 487 
peach, 446 
pear blight, 520 
pictured rove, 383 
pill, pasture, 406 
pine, Arizona, 613 
borer, Harris, 450 
ribbed, 451 
sculptured, 396 
branch borer, 434 
chafer, green, 444 
Colorado, 513 
cone, sugar, 519 
engraver, lodgepole, 620 
Monterey, 520 
Oregon, 520 
smaller, 620 
western, 520 
yellow, 520 
Jeffrey, 514 
lodgepole, 515 
mountain, 614 
red turpentine, 516 
round-headed, 513 
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sawyer, 618 
black spotted, 459 
shore, 518 
southwestern, 513 
western, 614 
white, 614 
red-legged ham, 389 
red-shouldered leaf, 464 
red spider destroyer, 383, 413 
turpentine, 516 
redwood borer, 452 
ribbed pine borer, 461 
rodent, 380 
rose chafer, western, 446 
flea, 478 
snout, 488 
rove, hairy, 383 
pictured, 383 
rufous carabid, 377 
rustic, 398 
sand, ciliated, 431 
sawtoothed grain, 409 
scavenger, giant water, 378 
sculptured pine borer, 396 
short circuit, 434 
shot hole borer, 510 
European, 620 
lesser, 521 
silver, 445 
snout, imbricated, 491 
rose, 
sunflower, 505 
soldier, 391 
southern corn leaf, 467 
lyctus, 438 
spider, white marked, 433 
spinach, carrion, 381 
spotted limb borer, 438 
pine sawyer, 459 
tree borer, 460 
spruce, Alaska, 613 
borer black, 450 
Engelmann, 613 
by luEEOD Sitka, 618 
Sitka, 613 
timber, 519 
stag, aspen, 447 
cottonwood, 447 
incense cedar, 447 
oak, 447 
Oregon, 448 


rugose, 448 
striped collops, 388 
cucumber beetle, western, 464 
datura, 464 
storehouse, 433 
strawberry flea, 477 
root worm, 468 
sugar beet wireworm, 375, 393 
sunflower, 472 
snout, 505 
tallow dermestid, 405 
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three-banded diabrotica, 475 
tobaeco flea, 479 
tortoise, Argus, 481 
black-legged, 481 
egg plant, 481 
golden, 482 
tule, 377 
turnip, red, 469 
turpentine, red, 516 
two-lined chestnut borer, 408 
two-spotted collops, 388 
two-striped leaf, 475 
velvet, yellow, 453 
wasp-like clerid, 388 
water scavenger, giant, 378 
western cedar bark borer, 455 
fruit, 463 
hemlock borer, 399 
lyctus, 438 
twig-borer, 435 
white-marked spider, 433 
willow, five-striped, 476 
flea, 478 
flea, ya 466 
leaf 
California, 472 
western, 473 
wireworm, bud, 393 
dry land, 394 
false, 427 
inflated, 394 
potato, 394 
sugar beet, 393 
woolly ground, 433 
yellow meal worm, 433 
yellow velvet, 452 


Beetles, (see Weevils), 34, 51, 53, 337, 
69, 564 


] 
ambrosia, wide-headed, 509 
ant-like flower, 384, 391 
stone, 380 
ant loving, 379 
Satay 388, 399, 408, 410, 510, 


cylindrical, 407, 412 
flat, 407, 409 
gnawing, 407, 408 
bean weevils, 448, 482 
beaver, 380 
billbugs, 508 
blister, 384, 389 
branch borers, 407, 434 
buprestid, 395 
ae id” 407 
yturi 
carabid, 374 
cae erou ground, 374 
carrion, 380 
checkered: ye ned 510 
chrysomelid, 4 
click, 385, 3on 
pseudo, 385 


cockchafers, 439 

cylindrical barkbeetles, 407, 412 

darkling ground, 406, 427 

death watch, 407, 433 

dried fruit, 408 

drug store, 433 

fire flies, 384, 386 

flat bark, 407, 409 
headed borers, 395 

flower, ant-like, 384, 391 
pile ar on 388 
tumbling, 3 

fungus, ee 407, 410 
shining, 379, 380 
silken, 407, 410 

glow-worms, 386 

grain, 407, 408 

ground, darkling, 427 
carnivorous, 374 
predaceous, 73, 372, 374 

hemispherical, 380 

hister, 379, 384 

ee 439, 447 

June, 439 

ladybird, Lae 180, 207, 224, 229, 244, 


lamellicorn, 439 

larder, 385, 404 

leaf, 342, 448, 463 

leather-winged, 384, 387 

long-horned, 448 

long-toed water, 385 

meloid, 73 

metallic wood borers, 385, 395 

minute tree-fungus, 407 

net-winged, 384, 385 

pea weevils, 448, 482 

pill, 385, 406 

powder post, 407, 438 

predaceous diving, 372, 377 
ground, 73, 372, 374 
water, 377 

pseudo click, 385 

ptinid, 407, 433 

rodent, 380 

rove, 378, 383 

sap feeding, 406, 407, 408 

scavenger, water, 378 

scolytid, 410 

ship-timber, 384 

silken fungus, 407, 410 

skin, 385, 404 

snail eaters, 374 

snout, 488 

soft-bodied plant, 385, 404 

soft-winged flower, 384, 388 

soldier, 73 

spider, 407, 433 

stag, 439, 447 

tiger, 73, 372 

tumbling flower, 384 

twig borers, 407, 434 
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water, long-toed, 385 
predaceous, 377 
scavenger, 378 
tigers, 377 

whirligig, 372 

Belostoma americanus, 367 

apache cubensis, 367 

bakeri, 367 

bosci, 367 

fusciventris, 367 

BELOSTOMATID®, 334, 366 

BELostomMip&, 366 

Briytips, 852, 853 

BELYTINa, 852 

BEMBECIDA, 876 

Bembex (also see Bembiz) 
amena, 876 
occidentalis, 876 


Bembicia marginata, 720, 725 


BEeMBIcIDs&, 871, 876 
BeEeMBIcINz, 876 
Bembix amena, 876 

comata, 876 

occidentalis, 876 
Bemisia berbericola, 326 

inconspicua, 326 
Benzoate of soda, 856 
Bephrata ruficollis, 843 
Berotha occidentalis, 165 
BEerorTHipm, 152, 166 
BERYTID, 346 
Berytus muticus, 346 

spinosus, 346 
BEtTHyLips, 878 
Bibio albipennis, 661 

hirtus, 551 

nervosus, 661 
BIBIoniIp&, 527, 650 
Billbug (see Weevil) 

grass, 508 

tule, 508 
Biomyia georgie, 680 
Birch aphis, 231, 283 

borer, bronze, 403 
Bird, lice, 126 

biting, 51, 52, 126 


es ts 


Birds, 30, 34, 40, 43, 588, 618, 621, 627 


Bison, American, 195 
Bites, centipede, 7 
spiders, 14, 15 
Birracusip#, 170 
Biitacus apterus, 170 
arizonensis, 171 
chlorostigma, 171 
Black, cherry aphis, 251 
flies, 527, nage 
peach aphis, 2 


ares 22, 36, 91, 267, 299, 418, 419, 


ace spider, 15 


INDEX OF 
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Blackberry crown borer, 720 
leaf skeletonizer, 741 
mite, 47 

Blackbirds, 530 

Blacodes, 559 

Blapstinus, 431 
coronadensts, 432 
dilatatus, 432 
pimalis, 432 
pulverulentus, 432 
rufipes, 432 

BLASTOBASIDA, 660, 720 

Blastophaga grossorum, 816 
psenes, 815 

Blastothriz longipennis, 836 
rose, 828 
yucce, 832 

Blasturus gravastellus, 139 

Blatta americana, 103 
australasie, 104 
germanica, 105 
orientalis, 104 
rhombifolia, 105 

BLaTraRi#, 51, 52, 69, 102 

Blattella germanica, 105 

Buattip~#, 102, 103 

BuaTrTorpEBA, 102 

BLENNOCAMPIN”!, 760 

Blepharipeza adusta, 683 

BLEPHAROCERIDE, 527 

Blepyrus phenacocct, 840 

Blight, American, 256 
fire, 214 
lantana, 272 
potato, early, 187. 
tomato, late, 346 

Blissus leucopterus, 349 
occiduus, 350 

Blister, beetle, ash-gray, 390 
black, 390 
green, 390 
immaculate, 390 
infernal, 390 
long, 390 
Nuttall’s, 390 
punctured, 390 
spotted, 389 
striped, 390 

white-spotted, 389 
mite, cotton, 49 

pear-leaf, 35, 44 

walnut, 47 : 

mites, 43 

Blood, dried, 126 

Blow fly , 587 

Bluebird, 136, 137 

Bluebottle fly, 587 

Blue bug, 17 

Boarmia plumogeraria, 700 

Betomus destructor, 824 

Bogeria princeps, 578 


| Bolboceras, 439 
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-Bourroruinipa, 528 


Bombardier beetle, 377 


~BomsBip2, 899 


BomsBinz, 899 

Bombus, 899 
alaskensis, 901 
appositus, 900 
bifarius, 900 
borealis, 900 
californicus, 902 


ia: 
howardi, 899 
improbus, 902 
kirbyellus, 900 
lacustris, 901 
melanopygus, 901 
mixtus, 901 
modestus, 899 
nevadensis, 902 
occidentalis, 899 

nigroscutatus, 900 

oregonensis, 
pennsylvanicus, 903 
proximus, 899 
puinami, 900 
sitkensis, 902 
vancouverensis, 900 
vosnesenskit, 901, 902 . 

BomBycip#, 665, 697 


- BomBytipa, 553, 660 


Bombylius. major, 561 

Bombyx mori, 697 

Bonneta comta, 580 

Book, 434 
bindings, 55, 123, 124 
lice, 51, 52, 53, 123, 124 
varnish, cockroach, 103 


- Boéphilus bovis, 20 
Boorips, 127 


Boétettix argentatus, 76 


_ Borate of soda, 602 
_ Borzoria, 598 


_ Bordeaux mixture, 214, 318, 471, 478 
- Boreid, California, 171 
- BorEIDa, 170, 171 
_ Boreus californicus, 171 
unic 


color, 171 
: Boric acid, 103, 602 


coloradensis, 1 
disjuncta, iso 
posticata, 156 
pretiosa, 156 
schwarzt, ice 
transversus, 
Borkhausenia preudoepreels, 719 


BostricHip®, 407, 434 
BostrycHipm, 434 
Bot fly, deer, 577 

horse, 575 

lip, 576 

nose, 576 

red-tailed, 577 

sheep, 576 

throat, 576 
Bothriocyrtum californicum, 16, 882 
Bothriothorax californicus, 840 

planiformis, 840 

planifrons, 840 

rotundiformis, 840 
Box Lan aphis, 234 

bug, 

leaf ed 737 

twig borer, 728 
Brachinus tschernikhi, 377 
Brachycentrus occidentalis, 177 

similis, 177 
BracHycera, 525, 652 
Brachycolus balli, 234 

tritici, 245, 827 
Brachycoma davidsoni, 902 
Brachymeria abtesie, 849 

ovata, 849, 851 
Hveupenngels (see Hesperoleon) 

barberi, 

sel 162 

cockerelli, 162 

intermedius, 163 

nubeculipennis, 162 

peregrinus, 162 

schwarzt, 163 
Brachynus tschernikhi, 377 
Brachypeplus magna, 78 
Brachyrhinus ovatus, 492 

rugifrons, 494 

sulcatus, 493 
Brachystola magna, 78 
Brachythele longitarsis, 16 
Bracon euure, 787 

hebetor, 783 

vulgaris, 786 
Braconip#, 780 
Bradycinetus, 439 


Brasema ruficollis, 843 
Brechmorhoga mendaz, 150 
Breezeflies, 552, 554 
Bremus, 899 
alaskensis, 901 
appositus, 900 
bifarius, 900 
borealis, 900 
californicus, 902 
cooleyi, 900 
dubtus, 902 
edwardst, 900 
fernaldi, 900 
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fervidus, 902 
flavifrons, 901, 902-3 
frigidus, 


howardi, 899 
amprobus, 902 
kirbyellus, 900 
lacustris, 901 
melanopygus, 901 
miztus, 901 
modestus, 899 
nevadensts, 902 
occidentalis, 899 
nigroscutatus, 900 
oregonensis, 902 
pennsylvanicus, 903 
proximus, 899 
puinami, 900 
sitkensis, 902 
vancouverensis, 900 
vosnesenskit, 901, 902 
Brennus (see Scaphinotus), 374 
BRENTHID, 488 
Brephidium exilis, 581 


Brevicoryne brassicw, 246, 789, 790, 812, 


824, 828, 835 
Bristletails, 51, 52, 56 
ieee 337 

affinis, 337 

annulata, 338 

arborea, 337 

obscura, 338 

4-pustulata, 338 

sulcata, 338, 853 

tenebrosa, 338, 853 
Bromius obscurus, 466 
Bronze birch borer, 403 

willow flea beetle, 466 
Broteas alleni, 9 
Brown apricot scale, 293 

day moth, 672, 781 

tail moth, 376 
BrucuHipa#, 448, 482 
sical funebris, 


mexicanus, 845 
Bruchus (see Mylabris) 
alboscutellatus, 486 

desertorum, 486 
obtectus, 483 
pisorum, 484 
prosopis, 486 
quadrimaculatus, 484 
rufimanus, 485 
Bryobia pretiosa, 24 
pratensis, 24 
Brysoripm, 488 
Bubonic plague, 628 
Bucculatriz albertiella, 760, 781, 804 
althwe, 760 
thurberiella, 760, 824 
Bud moth, 728 
Buenoa carinata, 366 


819, 824, 844, 
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Buffalo, 195 
carpet beetle, 404 
chips, 14 . 
gnats, 527, 651 
louse, 
tree-hopper, 204 
Bug, air-bush, 354 
alder lacebug, 353 
ambush, jagged, 354 
American veliid, 364 
anchorage, 342 
Andrew’s squash, 344 
angulate tingid, 364 
aphis killer, 360 
apple lacebug, 3562 
Arizona cotton stainer, 361 
ash tingid, 354 
ash, 364 
tingid, Arizona, 364 
assassin, bee, 356 
leafhopper, 357 
barn swallow, 359 
bat, 359 
bedbug, big, 355 
China, 355 
common, 359 
bee assassin, 357 
bioculate, 342 
black oe 361 
blue, 1 
Ponieed plant, 350 
box elder, 345 
brown cotton, 339 
cabbage, harlequin, 340 
cactus joint, 343 
tingid, 362 
California Prd berry tingid, 353 
plant, 3 
cassaba, 363 
ceanothus tingid, 353 
chicken, Mexican, 359 
chinch, 349 
false, 348 
California, 348 
western, 350 
chincha, 342 
choke cherry tingid, 353 
Christmas berry tingid, 353 
clematis, 343 
conchuela, 338 
cone nose, western blood sucking, 355 
consperse stink, 339 
conspicuous stink, 339 
corn lacebug, 353 
corsair, western, 356 
coruco, 359 
cotton, brown, 339 
cotton stainer, Arizona, 361 
croton, 105 
cucumber, 363 
curlew, 508 
damsel, 358 


dark triphleps, 360 
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shield, alternate, 337 


distinct lacebug, 353 black-faced, 336 
eggplant lacebug, 354 bijugate, 337 


electric light, 367 
false chinch, 348 
California, 349 
flea hopper, garden, 
garden flea hopper, 
giant water, 367 


goldenrod tingid, 363 


grass, black, 361 
hyaline, 345 


shore, littoral, 365 
skater, water, 364 
small plant, 340 
363 soldier, green, 341 
363 rapacious, 367 
spined, 357 
spined predaceous, 342 
soldier, 357 
stilt, 346 


Pacific, 361 spotted milkweed, 346 
variable, 345 squash, 343, 578 
green, 248 Andrew’s 344 
plant, 338 squash capsid, 363 
soldier, 341 stainer, Arizona cotton, 351 
harlequin cabbage, 340 stilt, mutic, 346 
hyaline grass, Spined, 346 
iridescent lacebug, 354 stinging, 364 
lacebug alder, 353 stink, consperse, 339 
apple, 352 conspicuous, 339 
corn, 353 sunflower tingid, prairie, 368 
distinct, 353 swallow, 359 
eggplant, 354 superb plant, 362 


iridescent, 354 

sycamore, 352 
western, 352 

yerba santa, 353 


sycamore lacebug, 352 
western, 352 

tarnished plant, 362 

thread-legged, 355 


leaf-footed plant, 342 tingid, angulate, 354 


western, 342 
leafhopper assassin, 


Arizona ash, 364 
357 cactus, 353 


littoral shore, 365 California Christmas berry, 358 
melon, 363 ceanothus, 353 
Mexican chicken, 359 choke cherry, 353 
milkweed, common, 347 goldenrod, 353 
spotted, 346 prairie sunflower, 353 
mutic stilt, 346 walnut, 353 
negro, 337 willow, eastern, 353 
Pacific grass, 361 western, 353 
Persian Miana, 17. toad, 368 


pine, 341 
plant, bordered, 350 
California, 361 — 
een, 338 


variable grass, 345 
veliid, American, 364 
walnut, tingid, 353 
water, giant, 367 
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leaf-footed, 342 boatman, 368 

red-shouldered, 339 creeper, western, 366 

reflex, 344 scorpion, 366 

rough, 337 skater, 364 

Say’s, 338 strider, 364 

small, 340 western blood sucking cone nose, 365 
superb, 362 corsair, 356 


tarnished, 362 
poultry, 359 , 


sycamore lace, 352 
water creeper, 366 


prairie sunflower tingid, 3538 willow tingid, 353 
predaceous, bioculate, 342 y wheel, 357 

spined, ; : willow tingid, eastern, 353 
rapacious soldier, 357 western, 353 
red-shouldered plant, 339 yellow, 342 


rough plant, 337 
sacred, 355: 
Say’s plant, 338 


yerba santa lacebug, 353 
Bugs, 51, 53, 207, 332, 355 
ambush, 335, 364 
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assassin, 335, 365 Bumblebees, 389, Boiss 898 
pack swimmers, 334, 365 Bunting, Lazuli, 1387 
bedbugs, 335, 346, 359 snow, 136 
big-eyed, 350 BUPRESTIDZ®, 385, 395 
burrower, 337 Buprestis, 395, 397 
chinch, 3386, 346 adjecta, 397 
corizid, 336, 344 aurulenta, 398, 412 
damsel, 336, 358 confluenta, 398, 117 
electric light, 366 connexa, 398 
ferocious, 368 fasciata, 398 
flat, 335, 346 langi, 398 
giant water, 334, 366 gibbsi, 398 
hebrids, 334 leviventris, 398, 412, 777, 794 
kissing, 335, 355 maculiventris rusticorum, 398 
lacebugs, 335, 361 subornata, 399 
leaf, 336, 360 viridisuturalis, 399 
leaf-footed plant, 342, 578 Burning for grasshopper control, 74 
mesoveliids, 335 Bush-tit, coast, 128 
negro, 336, 337 Butterflies, 51, 53, 110, 342, 355, 629, 
pirate, 355 630 
minute, 335, 360 blues, 631, 648 
plant, 336, 346, 360 brush-footed, 631, 639 
red, 335, 350 coppers, 631, 648° 
shield, 336 gossomer-winged, 648 
shore, 335, 365 hair-streaks, 631, 643 
soldier, 365 hesperids, 631, 650 
squash, 336, 342 milkweed, 631, 639 
stainers, 335, 350 skippers, 631, 650 
stilt, 336, 346 sulfurs, 631, 6365 
stink, 336, 337 swallowtails, 631 
thread-legged, 865 whites, 631, 635 
tingid, 351 Butterfly, alfalfa, 637 
tone 334, 368 arota, 649 
toe-biters, 366, 368 bean lyceenid, 649 
veliids, 334, 364 buckeye, 647 
water, giant, 334, 366 cabbage, 636 
boatmen, 334, 368 southern, 636 
creepers, 334, 366 California dog-face, 637 
measurers, 334 orange dog, 634 
scorpions, 366 parsley, 634 
striders, 334, 364 sister, 648 
wheel, 355 tortoise shell, 642 
Buhach, 625 white, 636 
Bulb, fly, 672 canna leaf roller, 651 
lesser, 573 chalcedon, 640 
mite, 36 chamberwell beauty, 643 
scavenger moth, 719 checker spot, 
Bumblebee, black-faced, 902 coronis, 640 
California, 902 daunus, 631 
Edward’s, 900 eurymedon, 633 
Fernald’s, 900 eyed blue, 650 
frigid, 901 field skipper, 651 
Kirby’s, 900 Me flying pansy, 637 
mixed, 901 : fritillary gulf, 689 
-mountain, 900 gray skipper, 651 
Nevada, 902 great purple hair streak, 648 
pale-faced, 901 gulf fritillary, 63' 
red-banded, 901 hop, 64 
Sitka, 902 Hunter’s, 645 y 
yellow, 902 knotweed, 650 
yellow-faced, 901 large canna leaf roller, 651 


western, 899 Lorquin’s admiral, 467 


malva, 647 
monarch, 639 
/ mourning cloak, 643 
mustard, 636 
northern dusky wing, 650 
_ orange dog, California, 643 
tip, western, 636 
: painted beauty, 645 
645 


Ys 
parsley, western, 634 
passion vine, 639 
pine, 635 
pipevine swallowtail, 633 
ce admiral, 


yr, 642 
Bae eax, 651 


d western, 
thistle, 645 


tortoise shell, California, 642 


west coast lady, 647 
western orange tip, 636 
parsley, 634 
swallowtail, 634 
white, 636 
woodland peer 651 
Buzzard, 128, 130 
BranniDa, es — ae 
yrsocrypta ulmicola, 
_ vagabunda, 259 
Brnsoscorine, 208 a 
Bythoscopus 4-punctata, 
sanguinolenta, 208 
Byrouripa, 407 


Pshbbace aphis, 245 
bug, Harlequin, 340 
butterfly, 636 

 curculio, 5605 

flea beetle, 480 

looper, 687 
maggot, 592 
webworm, 704 
weevil, 505 

Cable borer, 434 

Cacama crepitans, 201 

Cacecia argyrospla, 735 

 cerasivorana, 737 
_ fumiferana, 739 
 negundana, 737 
rosaceana, 736 

_ semiferana, 187 


, 507 
Caddice flies, 51, 54, 172 
poids flies, 172 
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Cadelle, 408 
Caecilius, 124 
auranttacus, 124 
clarus, 124 
Caenocryptus newcomert, 799 
Cenurgia erechtea, 785 


CALAMOCERATID®, 174, 175, 177 


Calandra callosus, 608 
granaria, 509 
oryz@, 509 
CALANDRID&, 488 
CaLANDRINa@, 508 
Calaphis, 223 
annulata, 231 
betulecolens, 231 
castanee, 232 
Calathus ruficollis, 377, 733 
Calcium arsenate, 427, 469 
caseinate, 225 
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cyanide, 74, 180, 207, 225, 253, 268, 334, 


344, 349, 361, 363, 339, 625, 855 


Calico scale, 293, "720 
California wash, 317 
Caligonus mali, 33 

terminalis, 33 
Calinemurus fuscus 163 
Caliothrips woodworthi, 183 
Caltroa cerasi, 764 
Callibetis americanus, 140 

californicus, 140 

coloradensis, 140 

ferrugineus, 140 

hageni, 140 

pallidus, 140 

pictus, 140 

undatus, 140 
CALLICERATINE, 852 
Callidium antennatum, 455 

californicum, 455 

hirtellum, 466 

junipert, 455 

pseudotsuga, 465 

sequartum, 455 
Calhephialtes comstocki, 796 

messor, 

pusio, 796 

thurberie, 796 
Callimome anthidii, 844 

bedequaris, 844 

chrysochlora, 844 
CaLLIMOMID®, 814, 843 
Calliopsts scutellaris, 892 


Calliphora erythrocephala, 687 


vomitoria, 587 
CALLIPHORID#, 575, 687 
Callipterus bellus, 232 

castanee, 232 

flabellus, 234 

tilie, 233 
Callirhytis agrifolie, 804 

bicornis, 804 

chrysolepidicola, 811 
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lasius, 803 

pomiformis, 804 
Callisthenes, zimmermannt, 376 
Callosamia promethea, 793 
Calocoris superbus, 362 
Calophya californica, 219 

triozomima, 21 
Caloptenus atlanis, 80 

bilituratus, 80 

flavolineata, 86 

picticornis, 84 

spretus, 
Calopteron terminale, 385 
Calosoma, 686 

calidum, 375, 580 

cancellatum, 375 

haydent, 375 

obsoletum, 375 

peregrinator, 376, 580 

scrutator, 376 

semileve, 370, 371, 376 

sycophanta, 376 

zummermanni, 376 
Calotermes occidentis, 116 
Calpodes ethlius, 661 
Calves (see Cattle), 131, 587 
CALYPTRATH, 525, 674 
Cameraria agrifoliella, 748 

alnicolella, T49 

mediodorsella, 822 

gaultheriella, 748 

nemoris, 749 

umbellularie, T49 
Camnula pellucida, 75 
Campodea, 102 

folsomt, 56 

kelloggt, 56 

montis, 66 
Campodeid, Folsom’s, 56 

Kellogg's, 56 


Wilson’s, 56 
CampopEIDé, 55, 56 
Campoletidea caradrine, 791 
CAMPONOTIN&, 866 
Camponotus, 868 

herculeanus, 868 

modoc, 868 
whympert, 868 

levigatus, 868 

maccooki, 868 

maculatus vicinus, 566, 868 

nitidiventris, 868 
semitestaceus, 868 
Campoplex, 792 

epinotie, T91 

fugitivus (see Hyposoter), T91 

phthorimee, T91 
Camptobrochis brevis, 363 
Camptotera, 818 

pulla, 818 


Campylenchia curvata, 206 
latipes, 206 
Candy, 434, 711, 712 
CANESTRINIID&, 40 
Canidiella curculionis, 791 
Cankerworm, fall, 698 
spring, 699 
CANTHARIDA, 384, 387 
Cantharis, 389 
consors, 388 
divisus, 387 
Canthon, 439 
CaPITONIID, 780 
Capnia californica, 169 
elongata, 169 
excavata, 169 
fibula, 169 
glabra, 169 
grandis, 169 
nana, 169 
teresa, 169 
tumida, 169 
Capnip#, 168, 169 
Capnobotes bruneri, 92 
fuliginosus, 92 
occidentalis, 92 
uniformis, 92 
viridis, 92 
Caprification of figs, 816 
Carsipz, 360 
CaRaBID®, 372, 374 
Carabus, 580 
Caradrina flavimaculata, 686 
Caraphractus cinctus, 365 
Carbolic acid, 103, 193 
and distillate, 268, 277, 278 
and oil, 42 
crude emulsion, 30, 49, 229, 268, 270, 
278, 284 
Carbolineum, 17 
Carbon disulfid, 36, 37, 114, 124, 225, 257, 
483, 509, 573, 607, 708, 712, 717, 754, 


855 
tetrachlorid, 483 
Cardiophorus, 392 
fenestratus, 394 
Carpet, 99, 117, 752 
beetle, Buffalo, 404 
Carphotricha culta, 605 
Carpocapsa cupressana, 784 
pomonella (see Codling Me 731, 786, 
796, 798, 799, 800, 819, 822 
saltitans, 734 
toreuta, 734, 782, 788, 792, 795, 797 
Carpoglyphus passularum, 38 
Carpophilus dimidiatus, 409 
hemipterus, 408 
niger, 409 . 
pallipennis, 409 
Carposina comonana, 741 
CARPOSINIDE, T41 
Carrion, 405, 439 


INDEX OF 
beetle, beet, 383 


ermestid, 405 
Carrot beetle, 446 
Case flies, 172 
Casein, 37, 636, 666, 719 
Cassida nebulosa, 482 
nach 
pallidula, 481 
texana, 481 : 
Cat, 20, “49, 133, 627, 628 
louse, 133 
ring-tailed, 133 
sae mite, 42 


20 
B terpillar, alfalfa, 388 
Caterpillars, 24, 159, 337, 342, 355, 358, 
374, 375, 376, 377, 561, 870, 884 
Cathartus advena, 410 
gemellatus, 410 
Catocala aholibah, 686 


californica, 686 
Cattle, 19, 30, 21, 42, 43, 131, 194, 197, 
.] ? d bg 27 
louse, 131, 197 
tick, 20 
Cattleya fly, 846 
Caustic so a, 266, 267, 304 
Cavariella capree, 246 
pastinace, 246 
Cavotettizx, 70 
Cea re. 686 
Ceanothus aphis, 240 
silk moth, 667 
Cecidobia salicicola, 49 
Cecidomyia destructor, 645 
hopkinst, 550 
resinicoloides, 649 
trifolit, 642 
CrcipomyiIp&, 541 
Cxcipomyips, 523, 527, 641 
Cedar bark borer, 465 
horntail, 776 
mite, 26 
Celenura gemina, 146 
Celatoria crawi, 679 
diabrotica, 579 
spinosa, 579 
Celerio lineata, 583, 584, 666 
Celery leaf-tier, 706 
looper, 687 
Centipede, garden, 6 
house, 7 
Centipedes, 2, 7 
garden, 2, 5 
Centrocleonus molitor, 603 
Centrodora clisiocampe, 828 
Centrurus californicus, 9 
tlicauda, 9 
Cephalothrips errans, 191 


SUBJECTS 


Cephenomia pratti, 577 
Crpuipe, 759, 774 
Cephus abdominalis, 776 
cinctus, 744, 820 
grenicheri, T74 
occidentalis, T74 
CERAMBYCID®, 448 
Ceramica picta, 686, 793, 819 
Ceraphron destructor, 824 
CErRAPHRONID, 852, 853 
Cerastipsocus trifasciatus, 126 
Cerataphis lantanie, 264 
Ceratina acantha, 896 
CrRATINIDA, 890, 896 
Ceratitis capitata, ee 
CERATOCAMPID, 65: 
Ceratomegilla Ficains, 419, 786 
vittigera, 419 
CERATOPHILLIDA, 626, 628 
Ceratophyllus abanthis, 628 
acutus, 628 
alaskensis, 628 
arizonensis, 628 
californicus, 628 
ciliatus, 628 
dentatus, 628 
fasciatus, 38, 628 
idahoensis, 628 
ignotus, 628 
londoniensis, 628 
montanus, 628 
multidentatus, 628 
niger, 628 
proximus, 628 
sexdentatus, 628 
terinus, 628 
Ceratopogon guttipennis, 541 
Sanguisuga, 541 
stellifer, 541 
unicolor, 541 
variipennis, 541 
CERATOPOGONID®, 528, 540 
CERATOPSYLLID, 626 
CrrcEeRip™, 871 
Cerchysius (see Quaylea), 838 
Cercopeus artemisie, 494 
CrERcoPipm, 199, 202 
Cercopis lateralis, 208 
obtusa, 203 
viridis, 210 
uittata, 206 
Ceresa albido-sparsa, 204 
basalis, 204 
bubalus, 23, 204, 817 
occidentalis, 206 
Cermatia forceps, 7 
Cerococcus ehrhorni, 302 
quercus, 301 
Cerodonta dorsalis, 617, 822 
femoralis, 616, 617, 822 
Cerodontha (see Cerodonta), 616 
Ceropales, 882 
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Ceroplastes, 828 

ceriferus, 291, 825 

cirripediformis, 292, 825 

floridensis, 292, 831 

galeatus, 825 

arregularis, 292, 834 
Ceropsylla californica, 221 
Ceroptres pomiformis, 804 
Ceroputo yucce, 286 
Cerosipha cupressi, 248 
Cerotoma trifurcata, 476 
Cervophthirius crassicornis, 197 

ferrisi, 197 
Ceuthophilus, 95 

agassizt, 95 

alpinus, 95 

aridus, 95 

arizonensis, 95 

bilobatus, 94 

californianus, 96 

celatus, 96 

devisus, 96 

genttalis, 95 

henshawt, 95 

lamellipes, 95 

maculatus, 95 

neomexicanus, 96 

pallidus 

papucispinosus, 96 

polluticornis, 96 

testaceus, 96 

uniformis, 96 

utahensis, 96 

valgus, 96 

vinculatus, 96 
Ceutorhynchus rape, 605 
Cheretymma minuta, 799 
Chetocnema denticulata, 479 

ectypa, 479 
Chetogedia crebra, 684 

monticola, 584 
Chaitophorus (see Periphyllus) 

agropyronensis, 234 

artemisie, 234 

betule, 234 

crucis, 234 

monella, 234 

negundinis, 234 

populicola, 234 

populifolit, 234 

salicicola, 234 

viminalis, 234, 828 
CHALASTOGASTRA, 758, 759 
Chalcaspis phenacocci, 819, 840 
Chalcid, clover seed, 845 

common, 827 

golden, 828 

yellow-cloaked, 842 
CHALCIDID#, 813, 814, 849 
CHALCIDOIDEA, 777, 813 
Chalcis (see Spilochalcis) 


abiesia, 849 

annulipes, 849 
Chalcoides helxines, 478 
Chalcolepidius smaragdinus, 393 
Chalcophora angulicollis, 396, 795 
CHALCosIIDm, 653 
Chalepus ater, 481 
Chalybion ceruleum, 873 
Chariessa elegans, 389 
Charips (see Xystus), 812 
Chat, long-tailed, 137 
Chauliodes californicus, 152 

disjunctus, 152 

filicornis, 152 

minimus, 152 
Cheese, 38, 389, 607 

mite, 38 

skipper, 606 
Cheilomenes sexmaculata, 838 
Cheiloneurus albicorins, 840 

dactylopii, 840 

inimicus, 835, 840 
Cheiropachys colon, 820, 824 
Chelenius tricolor, 374 
Chelanops dorsalis, 867 
Chelinidea tabulata, 343 

vittiger, 343 
Chelisoches morio, 65 
CHELISOCHID#, 63, 65 
Chelonus iridescens, 787 

phthorimee, 787 
Chelymorpha argus, 481 

cassidea, 481 
Chermes, 223, 225 

calthe, 218 

coloradensis, 227, 229 

cooleyi, 227, 229 

cowent, 227 

monainus, 229 

olew, 299 

pinicorticis, 227, 229 

similis, 229 
Cuerrmip”, 200, 218 
Cherry aphis, black, 261 

borer, 726 

fruit fly, 604 

sawily, 763 

slug, 764 

sphinx, 663 

stem borer, 768 

tortrix, 737 
Chestnut aphis, 232 

borer, two-lined, 403 


Cheyletus seminivorus, 2 
Chickadee, long tailed, 136 

Marin, 137 

mountain, 137 
Chickaree, 195 

redwood, 195, 198 
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| Sierra, 195, 1 


Chicken i Pocitry), 17, 34, 42, 128, 133, 


i 6 
louse, 133 
mite, 34, 42 
depluming, 42 
leg, 43 
4 oath a 
iggers, 
Chigoe, 627 
Chilocorus bivulnerus, 424 
cactt, 425 


confusor 


Sei caurae Jie Nadine ,) 840 


CHILOpoDA, 2, 6 


Chilosia alaskensis, 567, 794, 824 . 


hoodiana, 667, 794 
Chilostigma alascensis, 176 
Chimarrha angustipennis, 177 
Chin fly, 576 
Chinch bug, 349 

false, 348 


western, 350 
Chionaspis americana, 828 
— euonymi, 310, 827 
furfura, 310, "928 


pinifolic, 310, 828 
quercus, 310, 828 
salicis-nigrer, 310 
sassceri, 310 
spartine, 310 
wistarie, 310 
Chionea nivicola, 628 


valga, 528 
Chipmunk, 20, 195, 198, 628 
alpine, 195, 198 
arin, 195, 198 
redwood, 195 
Santa Cruz, 195 
see | 195; 198 
Tahoe, 19 
eee 528, 540 
Chironomus, 
Chiropachys colon, 824 
Chirothrips manicatus, 186 
Chirotonetes mancus, 140 
Chloridea obsoleta, 679 
Chlorion atratum, 77, 878 
cyaneum, 873 
elegans, 873 
ferrugineum, 873 
3 paves, 873 oe 
hlorippe clyton, 
Chlorochroa ligata, 338 
sayt, 338, 578 


uhleri, 338 

Chloroperla borealis, 168 
coloradensis, 168 
§-punctata, 168 
pacifica, 168 


pallidula, 168 
signata, 168 
CxHLoRoPID&, 599, 610 
Chloropisca glabra, 611 
Chlorops graminea, 610 
proxima, 610 
Choke cherry aphis, 240 
Cholera, 587 
Chorioptes bovis equi, 42 
equi, 42 
symbiotes equi, 42 
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sed oe hati agrestis, 586, 682, 782, 
85 


auxiliaris, 585, 682, 782, 800 


Choroterpes inornata, 139 
Chortophila planipalpis, 692 
Christmas berry thrips, 191 
tingid, 353 

Chromaphis juglandicola, 282 
Kiet pe em aphis, 261 

gall fly, 6 

leaf miner, 612 
CHRYSIDA, 869 
Chrysidea eg 870 
CuHRYSIDIDA, 8 
Ce. 777, 779, 869 
Chrysis clara, 870 

hilaris, 870 

lauta, 870 

pacifica, 870 

verticalis, 870 
Chrysobothris, 400 

bacchart, 401 

californica, 400 

caurina, 400 

contigua, 420 

debilis, 400 

deleta, 849 

dentipes, 400 

exesa, 400 

falli, 400 

femorata, 400, 401 

gemmata, 401 

laricis, oy 

ludificata, 4 

malt, 400, 401, 787, 799, 851 

merkeli, 

niza, 401 

octocola, 402 

pseudotsuge, 402 

purpurifrons, 402 

sylvania, 402 

trinervia, 402 

viridicyanea, 402 
Chrysocharis ainsliet, 820 

parkst, 820 
Chrysochus cobaltinus, 469 


Chrysolampus parcipunctatus, 849 


schwarzt, 849 
CHRYSOMELIDA, 448, 463 


Chrysomphalus aonidum, 319, 829, 842 
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aurantii, 318, 818, 827, $28, $29, $30, 


834, 842 


citrinus, 319, 828, $29, 330, 842 
dictyospermi, 320, 828, 829, 842 


rossi, 320 
Chrysomyia macellaria, 587 
Chrysomyza demandata, 606 
Chrysopa, 180 

arizonensis, 160 

assimilis, 160 

attenuata, 160 

bipunctata, 160 


californica, 159, 160, 800, 839, 849 


chi, 160 
chlorophana, 160 
citrt, 160 
cockerelli, 160 
colon, 1 
coloradensis, 160 
eruyptera, 160 
eurythrocephala, 160 
excepta, 160 
explorata, 160 
externa, 160 
fulvibucca, 160 
furcata, 160 
furculata, 160 
gravida, 160 


tllinoiensis, 161 
injusta, 160 
latipennis, 160 
lineaticornis, 160 
luctuosa, 160 
majuscula, 160 
marginalis, 160 
mississippiensis, 160 
nania, 160 
nigricornis, 160 
noveeboracensis, 160 
oculata, 159, 160 
omikron, 160 
placita, 160 
pleuralis, 160 
plorabunda, 161 
pseudographa, 161 
puncticornis, 160 
repleta, 1 
robertsoni, 161 
rufilabris, 160 
sabulosa, 161 
schwarzt, 161 
separata, 161 
transmarina, 160 
zanthocephala, 160 


Chrysophana placida, 395, 777 


Chrysophanus arota, 649 
helloides, 650 
Curysopip@, 152, 155, 158 
Chrysopiella pallida, 161 
sabulosa, 161 
Chrysoplatycerus, 840 
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ferrisi, 819, 841 
splendens, 819, 840 


Chrysopoctonus patruelis, 800 


Chrysops, 655, 566 
discalis, 554 
excitans, 556 
fugax, 556 
noctifer, 556 
pachycera, 556 
proclivis, 556 
surdus, 556 

Cicada, bella, 202 
bloody, 201 
crackling, 201 
girdled, 200 
grand, 200 
grass, large, 201 

small, 201 

red-winged, 201 
large grass, 201 
minor, 202 
Montezuma, 200 
Napa, 201 
orchard, 202 
Putnam’s, 202 
red-winged grass, 201 
small grass, 
Townsend’s, 201 

Cicada areolata, 202 
cinctifera, 200 
dorsata, 200 
montezuma, 200 
puinami, 202 
sexnotata, 214 
townsendt, 201 


Cicadas, 51, 199, 200, 218 
_Cicadella atropunctata, 209 


circellata, 209 
hieroglyphica, 209 
confluens, 209 
dolborata, 209 
uhleri, 209 
CICADELLIDA, 199, 206 
CICADELLINA, 208 
Cicapip#, 199, 200 
Cicadula exitiosa, 211 
nigrifrons, 213 
sexnotata, 214, 880 
Cicindela latesignata, 373 
longilabris, 373 
perviridis, 373 
oregona, 373 
scutellaris lecontei, 562 
stgmoidea, 373 
CICINDELIDE, 372 
Cigarette, 434 
beetle, 434 
Cigars, 434 
Cimbex americana, 769 
pee 769 
rubida, T69 
Cimsicips, 760, 769 
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- Cimex crassicornis, 345 Cleon vicinum, 140 


lectularius, 359 Closterocerus caigporevteas, 820 
_ pilosellus, 359 utahensis, 82 
a 350 Clothes, 95 
tristis, 343 moths, 751 
ito s 335, 359 Clover aphis, 235 
_Cinygma geminatum, 140 leafhopper, 208 
integrum, 140 midge, 542 
 -mimus, 140 mite, 24 
__ par, 140 seed chalcis, 845 
Cirphis unipuncta, 581, 582, 583, 584, 586, stem beetle, 410 
684, 782, 785, 793, 797 weevil, leaf, 495 
Cirrhencyrtus ehrhorni, 883 lesser, 496 
Cirrospilus flavoviridis, 822 root, 517 
Cisipm, 406 curculio, 494 
CITHERONIIDA, 655 Cluster fly, E87 
Citricola scale, 288 Clytus planifrons, 457 
Citrus mite, 26 Cnemidocoptes galline, 42 
thrips, 185 levis, 42 
white fly, 324 mutans, 43 
Cizxius cultus, 217 Coal tar, 127 
CrapuNn», 760 creosote dips, 41 
Cladius isomerus, 768 Cocceius pylades, 660 
Cladobius beulahensis, 234 Coccid (see Scale) 
populea, 234 Coccids (see Scales), 264 
Clastoptera obtusa, 203 ceravitreous, 301 
achatina, 203 ensign, 271 
borealis, 203 gall-like, 276 
juniperina, 203 giant, 269 
testacea, 203 lubberly, 276 
tristis, 203 mealybugs, 278 
Clathroneuria barberi, 163 Sinoran, 270 
delicatulus, 163 Coccipm, 200, 264 
longipalpis, 163 Coccidomyia erii, 550 
pusillus, 163 ‘Coccinm, 287 
schwarz, 163 Coccinella californica, 422, 786 
CuavicorniA, 378, 406 novemnotata, 786, 838 
Clegs, 552, 554 perplexa, 422 
Cleis picta, 423 juliana, 422, 786 
‘\Cleonus canescens, 603 transversoguttata, 422 
quadrilineatus, 604 quinquenotata, 838 
sparsus, 603 CoccINnELLID&, 406, 412 
trivittatus, 504 Coccophagus, 830 
CLEONYMID#, 849 albicoxa, 819, 830 
Cleonymus elisiocampa, 822 anthracinus, 832 
CLERIDz, 385, 388, 389 aurantit, 830 
Cimaciella brunnea, 154 californicus, 830 
occidentis, 154 citrinus, 829 
Clinopleura flavomarginata, 93 flavoscutellum, 830 
melanopleura, 93 immaculatus, 830 
infuscata, 93 lecanit, 819, 830 
minuta, 93 lunulatus, 831 
Clioperla ebria, 168 ochraceus, 831 
gravitans, 168 ; scutatus, 832 
marmorata, 168 trifasciatus, 832 
sobria, 168 j viridus, 830 
CLISTOGASTRA, 758, TTT Coccotorus scutellaris, 602 
_ Clistopyga, 790 Coccus citricola, 288, 290 
CuiituMNIDm, 106 confusus, 273 
Cloé undata, 140 hesperidum, 288, 824, 825, 830, &31 
unicolor, 140 834, 835, 843 


vicina, 140 innumerabilis, 291 
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lantanie, 264 subequale, 130 
pseudomagnoliarum, 288, 290, 831, 835 timidum, 130 
vitis, 291 unciferum, 130 
Cochineal scale, 273, 425, 617 Colpomeria kincaidt, 796 
CocHuipip#, 654 Columbine aphis, 251 \ 
Cochliomyia macellaria, 587 Cotypip#, 407, 412 
Cockroach (also see Roach) Colydium lineola, 521 
American, 103 Comedo kebelei, 820, 821 
Asiatic, 104 Compsodryoxenus brunneus, 806 
Australian, 104 atrior, 806 
black, 104 brunneus, 806 
common, 105 Comstockaspis perniciosus, 315 
consobrine, 105 Comys fusca, 294, 839 
oriental, ae Conchuela, 338 
tropical, 105 Condor, California, 137 
Cockroaches, 7, 51, 52, 102, 522 Coniodes plumogeraria, 700 
common, 103 Coniontis, 431 
tropical, 105 globulina, 431 
Codling moth, 377, 406, 579, 731 muscula, 431 
tachina, 579 subpubescens, 431 
Celoides brunneri, 783 ConrtoPTeRYGiIp#&, 151, 164 
Celopisthia diacrisie, 822 Coniopteryx angustus, 164 
Celopeta glutinosi, 746 fitchi, 165 
Celus ciliatus, 431 Conistra tnulta, 792 
Cenagrion exclamationis, 145 Conoblasta fumiferana, 794 
resolutum, 145 Conophthorus lambertiane, 619 
Ca@:NAGRIONIDA, 144, 145 ponderose, 519 
Ca:nomylp, 552 5 Conopip#, 564, 574 
Cenonycha socialis, 444 Conops calcitrans, 590 
Cows, 407 Conorhinus protractus, 355 
Colaspidea smaragdula, 468 Conotelus mexicanus, 409 
Colaspis brunnea, 466 Conotrachelus nenuphar, 606 
flavida, 466 Conozoa behrensi, 78 
Coleophora fletcherella, 744 Constrictotermes cinereus, 119 
sacramenia, 745, 824 tenutrostris, 119 
volcki, 745 Contarinia coloradensis, 549 
CoLEoPHORID®, 744 tritici, 548 
CotropTERA, 51, 52, 53, 224, 369, 800, 878 | Conventzia (see Conwentzia), 165 
Coleothrips trifasciata, 181 Conwentzia hageni, 165, 853 
Colias eurytheme, 637 Coot, American, 130, 133, 136, 137, 138 
pe oe 52, 68 : Cootie, 193 
Colletes, 562, 8 Copestylum marginatum, 571 
Cottetpm, 500, 893 Copper broly dust, 432, 509 
Collops bipunctatus, 388 Copra itch, 3 
vittatus, 388 Coptocycla hale 482 
Colopha ulmicola, 259 bicolor, 482 
Coloradia pandora, 670 clavata, 482 
Colorado potato beetle, 342, 377, 421, 469 Coptodisca arbutiella, 742, 749 
Colpocephalum assimile, 128 Copturus adspersus, 606 
chrysophenum, 128 Cordulegaster diadema, 146 
flavescens, 128 dorsalis, 146 
fumidum, 128 Cordulia princeps, 148 
funebre, 130 shurtleffi, 148 
grandiculum, 130 CorpyLuripa, 597, 600 
kelloggi, 130 CorEDIA, 336, 342 
morsitans, 130 Coreus andrewsi, 344 
osborni, 130 Corimelena extensus, 337 
patulum, 130 Corrxip@, 334, 368 
perplanum, 130 Corizip&#, 336, 344 
pingue, 130 Corizus, 344 
spinulosum, 130 crassicornis, 345 


stictum, 130 hyalinus, 345 


scutatus, 346 
_ validus, 345 
Corn aphis, 242 
beetle, flea, 479 
leaf, 467 
Colorado, 475 
earworm, 679 
mite, 29 
stalk borer, 706 
lesser, 709 
small, 706 
Cormorant, Baird, 138 
Brandt, 128, 130, 138 
Farallon, 138 
_ Cornaphis populi, 259 
_ CorropEnNtTt1A, 51, 52, 54, 123 


Corticotomus californicus, 408 
caviceps, 408 

-Coruco, 359 

Corydalis cognata, 152 

cornuta, 152, 586 

“Sonroi 103, 105 
Corymbites (see. Ludius) 

__ hteroglyphicus, 393 

_CoryNETIDm, 389 


| Corythucha arcuata, 353 
 bullata, 3653 
celata, "352 

ciliata, 352 
confraterna, 362 
decens, 352 
distincta, 363 
ertodictyone, 368 
essigi, 363 
heteremelocola, 363 
incurvata, 353 


 salicis, 353 
_ Cosmocoma, elegans, 817 
_ _ howardi, 817 
_ Cosmopepla conspicillaris, 339 
CosMoPpTERYGIDm, 659, 660, 714 
 Cossip&, 653, 657, 753 
_ Cossonus, 507 
_  crenatus, 607 
hubbardt, 507 
lupini, 607 
—pacificus, 507 

_ piniphilus, 507 
ponderose, 607 
‘quadricollis, 607 
__ subareatus, 507 
3 piaipa consobrina, 445 
‘ ertbrata, 44 


Corrosive sublimate, 103, 118, 592, 594 


| Corynorhinus rafinesquit pallescens, 623 
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tau, 446 
ursina, 446 

Cotinis nitida, 586 
texana, 

Cotton aphis, 156, 241 
blister mite, 49 
bollworm, 679 
cutworm, 685 
leaf perforator, 750 
moth, Arizona, 719 
thrips, 187, 188 
weevil, Arizona, 601 

Cottontail, 578 

Cottonwood aphis, 234, 260 
leaf beetle, 472 
mite, 48 
stag beetle, 447 
twig beetle, 462 

Cottony bamboo scale, 286 
cochineal, 273, 425, 617 


cushion scale, 266, 269, 416, 418, 


616, 617, 720 
cypress scale, 276 
maple scale, 291 
Coulee cricket, 93 
Cow (see Cattle), 578,590 
chips, 105, 118, 121, 122 
Cowpea aphis, 242 
Coyote, 21 
Crab louse, 193 
spider, 875 
Crabo latipes, 872 
Crabs, 1, 2 
King, 1 
CRABRONID™, 872 
CRABRONIN®, 871, 872 
Crackers, 711 
Crane, whooping, 128 
Crane flies, 171, 527, 628 
Crane fly, acute, 530 
alfalfa 530 
giant, 628 
leaf-eating, 528 
range, 530 
wood-boring, 529 
Cratidus osculans, 433 
CRrEMASTINI, 790 
Cremastobombycia princelsella, 749 
Cremastocheilus armatus, 860 
kochi, 867 
schaumi, 860 
Cremastogaster atra, 287, 860 
brevispinosa, 
lineolata, 859 
coarctata, 869 
mormonum, 869 
leviuscula, 859 
californica, 869 
clara, 869 
opaca, 869 
debilis, 859 
punctulata, 869 
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Cremastus evetriw, 792 Jerusalem, 86, 96 
facilis, 792 mole, 98, 99 
platynote, 792 pigmy, 99 
Creophilus mazillosus, 383 sand, 99 
arcticus, 383 sand, 86, 96 
villosus, 383 tree, 98, 99, 101 
Creosote, 113, 625 Criocephalus asperatus, 451 
Cricket ant, Mann’s, 99 productus, 451 
Nebraska, 99 Crioceris asparagi, 463 
Oregon, 99 Croton bug, 105 
black, 92 Crow, 130 
California camel, 95 American, 130 
camel, California, 95 western, 130 
genital, 95 Crude carbolic acid emulsion, 30, 49, 229, 
spotted, 95 268, 270, 278, 284 
tree, 94 oil emulsion (see Oil) 
vinculate, 96 Crustacea, 1, 2, 554 
yellow, 94 CryYPHALINA, 510 
cerciated, 93 Cryptinz, 790 
coulee, 93 Cryptocampus, 760 
field, 100 bebbiane, 768 
genital camel, 95 macgillivray, T68 
Great Plains, 92 Cryptocentrum lineolatum, 796 
greenhouse stone, 94 Cryptocephalus castaneus, 465 
ground, Mexican, 99 sanguinicollis, 465 
New Mexican, 99 Cryptocercus punctulatus, 106 
striped, 99 Cryptochetum icerye, 615 
Utah, 99 monophlebi, 615 
house, common, 100 Cryptogonus orbiculus, 414 
Idaho, 92 Cryptohelcostizus alamedensis, 799 
Jerusalem, 97 rufigaster, 799 
long-legged, 93 Cryptolemus montrouziert, 415 
mole, knife, 99 Cryptoleon henshawi, 163 
minute, 99 CryPToPHAGID#, 407, 410 
Mormon, 92 ’ Cryptophagus acutangulus, 410 
sand, banded, 98 lepidus, 410 
pictured, 98 Cryptophyllicus chlorum, 92 
red, 98 Cryptorhynchus lapathi, 722 
small valley, 93 Cryptotermes, 117 
spotted camel, 95 Cryptothrips aspersus, 191 
stone, greenhouse, 94 californicus, 191 
wingless, 96 Cryptus conquisitor, 798 
tree, Argentina, 102 osculatus, 799 
black-horned, 101 tejonensis, 799 
California, 101 Ctenocephalus canis, 627 
four-spotted, 102 felis, 628 
snowy, 101 Ctenophora angustipennis, 529 
tree camel, 94 Ctenopsyllus musculi, 626 
Valley, 93 CTENOPSYLLIDE, 626 
small, 93 Ctenucha brunnea, 768, 782 
_yellow-margined, 93 cressonana, 762, 763 
vinculate camel, 96 multifaria, 763 


western, 92 
yellow camel, 94 
yellow-margined valley, 93 


rubroscapus, 763 
venosa, 762, 763 


Crickets, 34, 51, 53, 69, 98. 522 Cuckoo Deca 
ant, 98, 99 wasps, 
ant loving, 99 Cucusiwa, 407, 409 
camel, 86, 94 Cucujus clavipes, 410 
cave, 86, 94 puniceus, 410 
field, 99 Cucumber beetle, striped, 488 


ground, 99 western striped, 464, 475 
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twelve-spotted, 473 
western twelve-spotted, 474 


Culex, 533 


anips, 634 
apicalis, 5384 
brehmet, 534 
consobrinus, 634 
curriet, 537 
damnosus, 538 
erythrothorax, 534 
fricki, 534 - 
incidens, 536 
inornatus, 5386 
kelloggi, 534 
latinitatus, 537 
marginipennis, 5386 
particeps, 536 
pipiens, 534 
quinquefasciata, 634 
restuans, 534 
saxatilis, 534 
squamiger, 538 
stigmatosoma, 634 
teniorhynchus, 638 
tarsalis, 534 
territans, 634 
varipalpus, 638 


- Cunicipa, 527, 6382 


Culicoides se ies 541 
sanguisuga, 5 
Culiseta (see Theobaldia), 534 


_ Cuprsipa, 371 


Curculio (see Weevil, Snout beetle) 
cabbage, 506 
clover root, 494 
plum, 506 
rose, 488 


_ CuRcULIONIDA, 488 


CURCULIONINA, 494 
Curlew bug, 5 


8 
Curly leaf, 207, 211 


top, 207 


Currant aphis, 264 


; 


borer, imported, 724 
fruit fly, 603 

weevil, 502 

worm, 709 
gall mite, 49 
psyllid, 222 
spanworm, 700 
thrips, 119 
worm, imported, 768 


_Cuterebra cuniculi, 578 


leporivora, 578 
lepuscult, 578 
tenebrosa, 578 
Cutworm, army, 682 
brassy, 684 
cotton, 685 
granulated, 682 
greasy, 683 
olive green, 684 


pale western, 681 
red-backed, 682 
varigated, 683 
Cutworms, 242, 275, 376 
Cyanide (see Calcium Cyanide 
Hydrocyanic acid gas), 855 
Cychrus (see Scaphinotus), 374 
hemphilli, 375 
rickseckert, 375 
Cyclamen borer, 493 
mite, 37 
Cyclocephala dimidiata, 446 
villosa, 446 
Cycloneda munda, 423, 786 
sanguinea, 423 
CycuorrHaPHA, 525, 563 
Cydia (see Carpocapsa) 
cupressana, 734 
pomonella, 731 
Cypnip”, 336, 337 
CyLInpRococcIn=, 276 
Cylindrocopturus adspersus, 505 
Cylindrotoma juncta, 628 
splendens, 628 
Cyllene robinia, 456 
Cymatodera ethiops, 388, 733 
ovipennis, 388 
CyYMATOPHORIDS, 654 
Cynipip@, 801 
CynieoEa, 779, 800 
Cynips (see 
Adricus, Plagiotrichus) 
-agrifolie, 804 
canescens, 806 
chrysolepidicola, 811 
corallina, 807 
echina, 809 
maculipennis, 807 
mirabilis, 807 
psenes, 815 
Cyphodetrus albinus, 62 
Cyphomimus ochreus, 491 
Cyphomyrmex meas comalensis, 862 
Cypress aphis, 2 
cone moth, a 
moth, 744 
Crrtip@, 552, 558 
Cyrtoneura cesia, 690 
Cyrtopogon plausor, 558 
Cystiecetes nimbosus, 714 
CyToLEICHIDs, 43 
Cytoleichus bankst, 43 


DaAcTYLOPUuNs, 273 


Dactylopius, 279 


confusus, 273, 832 
cupresst, 286 
tomentosus, 273, 838 
yucce, 286 

Dacus cucurbite, 602 
olew, 600 
zonatus, 600 
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Daihinia brevipes, 96 
DauceRIDs, 653 
Dalmannia pacifica, 574 
Dameelflies, 51, 54, 141, 144 

true agrionids, 144 

stalk-winged, 145 
Dameelfly, blackwing, 144 

ruby spot, 144 
Danalné, 631, 639 
Danaus menippe, 582, 583, 630, 639 
Dargida procincta, 684 
DasciLLipm, 385, 404 
Dascillus davidsoni, 404 

plumbeus, 404 
Dasyllis, 569 

astur, 569 

californica, 559 
.  sackeni, 569 

Dasyneura californica, 644 

gemme, 644 

leguminicola, 542, 852 

lupint, 644 

pergandet, 544 

trifolit, 542 
DasyYPoconiIn™, 559 
Dasypyga alternosquamella, T09 
Datana ministra, 582, 583, 584, 691, 797 

robusta, 691 
Date mite, 30 

palm scale, 304 

red, 276, 425 

Datura beetle, striped, 464 
Decatomidea cooki, 844 
Decticinz, 86, 91 
Decticus pallidipalpus, 93 
Deer, 19, 20, 21, 554, 577, 587, 619 

blacktailed, 20, 133, 197 

bot fly, 5 

louse, fail 131 

sucking, 197 

tick fly, 619 

white-tailed, 131 
Deerflies, 554 
Degeeriella actophila, 136 

americana, 136 

atrimarginata, 136 

brachythorax, 136 

complexiva, 136 

connexa, 136 

cordata, 136 

domestica, 136 

ductilis, 136 

euprepes, 136 

eustigma, 136 

felix, 137 

feda, 137 

furva, 137 

fusca, 137 

hebes, 137 

hiaticule, 137 

incenis, 137 

infecta, 137 
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lautiuscula, 137 


prestans, 137 
punctata, 137 
splendida, 137 
vulgata, 137 
Deilephila lineata, 666 
Deinostoma (see Abedus), 368 
Deloyala clavata, 482 
DELPHACIDA, 217 
Delphastus cataline, 419 
Deltocephalus affinis, 210 
inimicus, 21 
on 880 
sayt, 8 
ices Toltculonta 43 
bovis, 43 
canis, 43 
phylloides, 43 
Demopicip”, 43 
Dendrobiella asperum, 435 
sericans, 435 
Dendrocerus conwentzie rufus, 868 
Dendrocoris pint, 341 
Dendroctonus, 388, 510 
approximatus, 618 
arizonicus, 613 
barbert, 513 
borealis, 613 
brevicomis, 614 
convexifrons, 613 
engelmanni, 613 
frontalis, 514 
jeffreyi, 412, 514 
monticole, 412, 614 
murrayane, 516 
obesus, 513 
ponderose, 388, 615 
pseudotsuge, 616, 783 
similis, 613 
valens, 516 
Dendroleon nigrocinctus, 162 
obsoletum, 162 
ocellatus, 162 
spectosum, 162 
Dendrophilus californicus, 862 
Deporaus glastinus, 489 
Dereocoris brevis, 363 
Deretaphrus oregonenstis, 398, 412, 450, 514 
Dermacentor albipictus, 21 
andersoni, 21 
electus, 21 
occidentalis, 21 
parumapertus, 21 
marginatus, 21, 842 
variabilis, 21 
venustus, 21 


INDEX OF SUBJECTS 967 


Dermanyssus galline, 34 piricola, 33, 303, 313 
hirundinis, 35 zamie, 828 
Dermaprera, 51, 53, 68 Diastrophus kincaidi, 807 
'DERMATOPHILID®, 627 austrior, 807 
Dermatophilus penetrans, 627 kincaidi, 807 
Dermestes lardarius, 405 Diatrea lineolata, 706 
marmoratus, 406 zeacolella, 706 
talpinus, 405 Diaulinopsts callichroma, 822 
vulpinus, 406 : Diaulinus, 822 
DERMESTID®, 385, 404 begini, 821 
_Derostenus arizonensis, 820 __ webstert, 822 
pictipes, 820 Diaulus begini, 821 
_ punctiventris, 820 Dibrachoides dynastes, 824 
Desmia funeralis, 582, 104, 784, os Dibrachys boucheanus, 797, 798, 800, 820, 
Desmocerus auripennis, 454 822 
californicus, 454 clistocampe, 922 
cribripennis, 454 | ditacrisia, 822 
pipert, 464 Dicerca, 795 
Deuteroxorides borealis, 796 californica, 396 
Devastating grasshopper, 81 crassicollis, 396 
Devil’s darning needles (see Dragonflies) divaricata, 396, 795 
beans, 735 horni, 396 
Dexupa, 575 pectorosa, 397 
Diabrotica duodecimpunctata, 473, 579 prolongata, 397 
tenella, 474 sexualis, 397 
soror, 474, 579 tenebrosa, 397 
tricincta, 475 Dichelonycha (see Dichelonyz), 444 
trivittata, 464, 476, 579 Dichelonyz crotchi, 444 
virgifera, 475 decolorata, 
vittata, 476, 579 robusta, 444 
Diachus auratus, 466 testacetpennis, 444 
Diacrisia virginica, 676, 792, 797, 822 truncata, 444 
Diadasia australis, 892 valida, 444 
Dieretus californicus, 789 vicina, 444 
chenopodiaphidis, 789 Dichomeris deflecta, 719 
fuscicornis, 789 Dichromina dimidiata, 446 
rape, 789 Dicosmecus atripes, 176 
 salicaphis, 789, 812 gilvipes, 176 
_Dialeurodes citri, 324 grandis, 176 
Diamond back moth, 742 tristis, 176 
Diapheromera, 106 unicolor, 176 
artzonensis, 108 ' | Dicrwus incongruus, 611 
femorata, 108 Dicranomyia, 528 
mesillana, 108 Dicrodiplosis californica, 550 
veliei, 108 gillettet, 549 
DrarPriinm, 852 Dictyopteryx trregularis, 169 
Diarrhcea, summer, 587 signata, 169 
Diarthronomyia artemisie, 644 Dictyospermum scale, 320 
californica, 544 ape A ee 94 
marmorata 
That tA, 604 Differential grasshopper, 82, 582 
. ee Dilachnus, 424 
occidentalis, 544 arizonica. 229 
_Diaspipinm, 302 braggi 939 
Diaspis bromelie, 302, 829 ah. 
; burrilli, 229 
calyptroides, 303 0 caudelli, 229 
carueli, 302, aos ‘ edulis, 230 
celtidis, 30 3 ferrisi, 230 
echinocacti, 303, 827, 829 glehnus, 230 
cacti, 303 montana, 230 


_ manzanite, 303 occidentalis, 230 
g ostreeformis, 304 pacifica, 230 
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palmere, 230 
picea, 230 
ponderosa, 230 
pseudotsuge, 230 
schwarzt, 230 
sabianianus, 230 
taxifolia, 230 
tujafilinus, 230 
vandyket, 230 
Dinaripa, 152 
Dinapate wrighti, 437, 586 
Dinaspis kelloggi, 828 
Dinocampus americanus, 786 
coccinelle, 785 
terminatus, 786 
Dinocleus molitor, Yet 
Dinotus agrili, 824 
Dione vanille, 582, 639, 850 
Diopsipz, 598 
Dioptip», 655, 688 
Dioryctria abietella, 791 
Diphadnus appendiculatus, 767 
californicus, 765, 794 
Diphtheria, 587 
Diplazon letatorius, T94 
Diplax atripes, 149 
Diplectrona californica, 177 
nigripennis, 177 
Diplobius saltatorius, 810 
Diplogaster californica, 825 
Diretoctossata, 51, 69 
Diplolepis, 819, 824 
bassetti, 807 
bassetti, 807 
lucida, 807 
bicolor, 844 
echina, 809 
fusiformans, 808, 844 
fusiformans, 808 
mendocinensis, 808 
minuta, 808 
politus, 808 
radicum, 807, 844 
divergens, 807 
plana, 807 
utahensis, 807 
saltatorius, 810 
tuberculatriz, 808 
arefacta, 808 
californica, 808 
coloradensis, 808 
descansonis, 808 
melandert, 808 
rubiderma, 808 
sierranensis, 808 
similis, 808 
tumida, 808 
versicolor, 808 
wasatchensis, 808 
Dretopopa, 2, 4 
Diplosis mosellana, 648 
piniradiate, 648 


Diplotaxis, 441 
popino, 441 
tenebrosa, 441 


Dipper, American, 128, 133, 137 


Diprion gillettei, 768 


DipterA, 51, 53, 224, 523, 876 


Disholcaspis canescens, 806 
chrysolepidis, 809 
corallina, 807, 844 
eldoradensis, 809 
washingtonensis, 807 

Disonycha, 838 
pennsylvanica, 476 

limbicollis, 476 
quinquevitiata, 476 

Dissosteira carolina, 16, 853 
longipennis, TT 
spurcata, TT 
utahensis, 78 
venusta, TT 


Distillate emulsions (see Oil) 


Diver, red throated, 133 
Dixipm, 527 
Dobson flies, 51, 151, 162 
Dock aphis, 244 
beetle, green, 471 
leaf-mining, 479 
falseworm, 761 
sawfly, 761 
Docophorotdes brevis, 138 
Docophorus acutipectus, 133 
fuliginosus, 133 
icterodes, 133 
lari, 136 
pictus, 136 
speotyti, 136 
Dodder aphis, 240 


Dog, 20, 21, 41, 42, 43, 127, 131, 196, 587, 


627, 628 
follicular mite, 42 
louse, biting, 131 
sucking, 196 
mange mite, 42 
tick, 21 
Dogwood aphis, 240 
Dolerus collaris, 761 
cooket, 763 
Do.icHopERINé, 856, 863 


Do.uicHopopipé, 523, 553, 562 


Do.LicHOPSYLLID&, 628 
Dolichopus, 563 


Dolichovespula (see Vespula) 


Dolopius lateralis, 394 
Dolurgus pumilus, 613 
Donacia emarginata, 463 
femoralis, 463 
pusilla, 463 
Donacia, 463 
Dorcus mazama, 447 
Doru lineare, 65 
Doryctes cingulata, 787 
maculipennis, 787 
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_ Dorylea rhombifolia, 106 

_ Doryina, 856, 868 

iia ieee 863 

| bicolor, 8 

niger, 363° 

_ Doryphora decimlineata, 469 

_ Douglas fir beetle, 515 

borer, 540 

yellow, 452 

’ cone moth, 728 

| hylesinus, 518 

pitch moth, 727 

- __tortricid, 730 

_ Dove, 17, 137 
western mourning, 137 

_ Dreculacephala minor, 210 
mollipes, 209, 210, 818, 819 
noveboracensis, 210 
reticulata, 210 


Dragonflies, 51, 54, 141, 144, 146, 533 


Dragonfly, ten spot, 149 
water prince, 148 
white tail, 149 
Drapetis, 563 
Drepana bilineata, 794 
_ Drepanaphis acerifolit, 234 
_ Drepanip&, 656 
| Drepanosiphim acerifolii, 234 
braggi, 23 
i platanoides, 234 
Drepanura californica, 62 
Dromogomphus spoliatus, 148 
- Drone fly, 572 
Drosophila “es pea 611 
 buscki, 612 
repleta, 612 
_ Drosorpuitipa, 599, 611 
_ Drug store beetle, 434 
Drugs, 38, 406, 482, 434 
Dryinip&, 878 
_ Dryinine, 878 
Dryophanta echina, 809 
| douglasi, 
dubtosa, 809 
glabra, 809 
portere, 809 
variabilis, 809 
_ Dryopipa, 385 
- Duck, 128, 130, 138, 137, 138 
eider, 133, 138 
louse, 130 
red, 133 
squalid, 137 


ruddy turnstone, 128, 130, 133, 136 


scaup, greater, 133 
lesser, 133 ~ 

shoveller. 130 

‘ Durovurei”, 890 

_ Dusty wing, dark, 165 

_ Fitch’s, 165 

Hagen’s, 165 

narrow, 164 


Dusty wings, 151, 164 

Dysdercus albidiventris, 351 
mimus, 361 

Dysentery, amcebic, 587 
bacillary, 587 

Dythemis fugaz, 150 
velox, 

Dytiscip&, 372, 377 

Dytiscus marginicollis, 377 


golden, 128, 136 
Siberian, 128 
Earwig, black, 65 
chief, 65 
European, 63 
linear, 65 
maritime, 66 
small, 65 
spotted-legged, 66 
toothed, 65 
Harwigs, 51, 53, 63 
Ecclisomyia conspersa, 176 
maculosa, 176 
Eccoptogaster monticole, 612 
rugulosus, 610 
subscaber, 512 
Ecdyurus verticis, 140 
vicarius, 140 
Echidnophaga gallinacea, 627 
EcHIDNOPHAGID™, 627 
hp eae horridus, 198 
phoce, 1 
Te eS ae tae 193, 198 
Echiton arizonensis, 869 
californicus, 869 
harrisi, 869 
melshevmert, 869 
oslart, 869 
schmitti, 869 
Ecphylus, 779 
Ectobia germanica, 106 
Eggplant lacebug, 354 
leaf miner, 717 
tortoise beetle, 481 
Ehrhornia cupresst, 278 
graminis, 278 
Eichochaitophorus populifolit, 234 
ELACHERTIDA, 813, 814, 822 
Elachiptera planicollis, 611 
ELAcHISsTIDa, 659, 746 
ELASMIDé, 814 
Elasmopalpus lignosella, 709 
Elasmosoma bakeri, 783 
vigilans, 783, 867 
ELATERIDA, 385, 392 
Elder aphis, 239 
borer, 454 
Eleodes acuticauda, 429 
carbonaria, 429 
cordata, 429 
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dentipes, 429 
extricata, 430, 579, 586 
femorata, 430 
Susiformis, 586 
gigantea, 430 
hispilabris, 430, 579, 586 
humeralis, 431 
obscura, 431 
obsoleta, 431, 579, 585, 586 
omissa, "431 
opaca, 431, 586 
pimelvoides, 431 
tricostata, 586 
vandyket, 431 
ELEopiinI, 427 
Eleodiphaga caffreyt, 679 
pollinosa, 579 
Elipsocus occidentalis, 124 
punctatus, 124 
Elk, 21 
Ellampus leviventris, 869 
Ellipes minuta, 99 
EvireoptTera, 192 
Elm aphis, 234, 257 
leaf beetle, 473 


Ellopia somniaria, 701, 797 
Ellychina californica, 386 
Embaphion muricatum, 431 
Embia californica, 122 
Empipina, 121 
Emprpina, 51, 52, 54, 121 
Embiids, 51, 52, 54, 121 
Emptiopga, 51 
Emesa brevicoxa, 355 
EmpHorip&, 890 
Emphytina canadensis, 762 
Emphytus canadensis, 762 
Empipip&, 553, 662 
Empira, 760 
Empoa rose, 216, 818 
Empoasca, 818 

flavescens, 215 . 

mali, 214 

unicolor, 215 

viridescens, 216 
Empusa aulice, 683 

grylli, 72, 210 

musce, 567, 570 

spherosperma (see Entomophthora) 

Enallagma anna, 145 

annexum, 145 

calverti, 145 

carunculatum, 145 

civile, 145 

clausum, 145 

cyathigerum, 145 

ebrium, 145 

exsulans, 145 

prevarum, 145 


robustum, 145 
semicirculare, 145 
Enarmonia arctostaphylana, 791 
pseudotsugana, 728 
Encarsia angelica, 829 
coquillett:, 829 
pergandiella, 829 
Encoptolophus costalts, 75 
subgracilis, 75 
ENcyYrRTID#, 814, 843 
ENCYRTINS, 832 
Encyrtus aphidiphagus, 836 
californicus, 294, 839 
flavus, 835 
johnson, 837 
stphonophore, 824 
Enderleinellus kellogg, 196 
longiceps, 195 
nitzschi, 195 
osborni, 195 
suturalis, 195 
occidentalis, 196 
unicinatus, 195 
ENICOCEPHALIDA, 335 
Enicospilus purgatus, 798 
Enoclerus cupresst, 388 
eximius, 388 
humeralis, 388 
sphegeus, 388, 521 
Entedon bigelovie, 820 
occidentalis, 820 
ENTODONTID, 813, 815, 820 
Entomobrya atrocincta, 61 
binoculata, 61 


ceca, 61 
clitellaria, 61 : 
laguna, 61 
multifasciata, 61 
sexoculata, 61 


triangularis, 16 
ENTOMOBRYID&, 59, 61 


Eon opere aphidis, 224, 236, 249, 253, 
54 


chromaphidis, 232 

spherosperma, 214, 496 
Entomoscelis adonidis, 469 
Entomostraca, 365 
ENTOTROPHI, 51 
EosENnTOMIDa», 1 
Epargyreus tityrus, 792 
Epeira, 795 

angulata, 821 
EPriIrip=, 797 
Ephedrus, 788 

californicus, 788 

incompletus, 788 

. nevadensis, 788 

Ephemera compar, 140 
Ephemerella grandis, 140 

inermis, 140 
EpHEeMeripA, 51, 53, 54, 189 
EpPHEMERIDE, 139 
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Ephestia cautella 711, 784 
elutella, 711, 784 


kuehniella, i, 782, 784, 791, 792, 902 


rileyella, 

| Ephialtes (see Itoplectis) 
ualis, 797 

ellopie, 797 

messor, T96 

se paepear 800 

pacificus, 79 

pedalis, ig 799 

sanguinipes, 797, 822 

vancouverensis, 795 
EpHiaLtini, 790, 798 
Ephydra, 608 

auripes, 608 

gracilis, 608 

hians, 608, 609, 825 

millbre, 609 

subopaca, 609 

viridis, 609 ; 
EpHyYDRIAD&, 599, 607 
Epicerus imbricatus, 491 
Epicallima dimidiella, 719 


_ Epicauta maculata, 389 


pardalis, 389 
pennsylvanica, 390 

- puncticollis, 390 
vittata, 390 


| Epicordulia princeps, 148 

_ Epidemia helloides, 650 

_ Epidiaspis piricola, 303 

_ Epidinocarsis encoun 832 
_ Epigrymia floridensis, 5 


Epilachna borealis, 427 
corrupta, 426 
EPrPLeMip2, 654, 728 


_ Epirhyssa creviert, 796 
Epischnia granitella, 792 
_ Epitheca princeps, 148 


Epitrimerus, 44 
pirt, 50 


_ Epitriz cucumeris, 478 


parvula, 479 
subcrinita, 478 


_ Epiurus euure, 796 


indagator, 797 
imnominatus, T96 
ptlerophore, 797 


_ Epochra a” 603, 605, 799 


rubida 


_ Erannis defoliaria, 701 


Eraz, 560 
barbatus, 560 
bicaudatus, 560 
californicus, 560 
jubaius, 560 
subcupreus, 560 
subpilosus, 560 
zonatus, 560 


iitrabus odorata, 688 
| Eremeus modestus, 3' 


Hremobates californica, 14 
cinerea, 14 
formicarius, 14 
formidabilis, 14 
magna, 14 
pallipes, 14 
puinami, 14 
Eremochrysa californica, 161 
fraterna, 161 
punctinervis, 161 
Eremoleon macer, 162 
Eremopedes brevicauda, 94 
Eremotylus arctie, 793 
macrurus, 757, 793 
Eretmocerus californicus, 832 
haldemani, 832, 852 
Ergates californicus, 448 
neomexicanus, 448 
spiculatus, 448 
Eridontomerus isosomatis, 848 


Eriocampoides limacina, 764, 819 


ERIOCEPHALID, 652 
Eriococcus adenostome, 274 
araucarie, 273, 818 
artemisie, 286 
azalea, 830 
coccineus, 274 
gillettei, 274 
howardi, 274 
penulatus, 274 
palustris, 274, 833 
quercus, 274, 833 
tinsleyi, 274, 834 
villosus, 274 
Eriopeltis coloradensis, 290 
Eriophilus mali, 828 
Eriophyes, 44 
abnorms, 47 
avellane, 35, 47 
erineus, 47 


padi, 

phlecocoptes, 49 

pim, 48 

populi, 48 

prunt, 48 

ate ayy age 48 

pyrt, 35, 44 

ramosus, 49 

ribis, 49 

ryderi, 49 

salicicola, 49 

thurberie, 49 

tristriatus erineus, 47 

vitis, 49 
ERIopHyipm, 43 
Eriopyga rufula, 584, 684 


Eriosoma (also see Woolly Aphis) 


americana, 267 
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crategt, 267 
languinosa, 258 
lanigera, 266, 828 
pyrt, 258 
pyricola, 258 
riley, 257 
ulmi, 257 
Eristalis, 672 
tenax, 672 
Erium eriogont, 281 
lichtensioides, 285 
Ernobius californicus, 434 
champlain., 434 
conicola, 434 
cupresst, 434 
Eros aurora, 386 
hamatus, 386 
letus, 385 
simplicipes, 385 
Erotyiipm, 407, 410 


Erpetogomphus compositus, 148 


designatus, 148 
Erycinip&, 631 
Erynnis campestris, 651 

sylvanoides, 651 
Erythemis simplicicollis, 149 

collocata, 149 
ERYTHRAZIDA, 33 
Erythreus, 33 

arenicola, 33 

arvensis, 33 

gracilipes, 33 

mestus, 33 

posticatus, 33 
Erythragrion slava, 145 
Erythrodiplax funerea, 149 
Erythroneura, 216 

comes, 215 

obliqua, 217 
Erythrothrips arizone, 181 
Essigella californica, 229 
Esthiopterum assessor, 137 

baculoides, 137 

columbe, 137 

concinnum, 137 

crassicorne, 137 

diomedee, 138 

diversum, 138 

farallom, 138 

forficulatum, 138 

fuliginosum, 138 

giganticola, 138 

luridum, 138 

macrocephalum, 138 

mergi-serrati, 138 

modestum, 138 

nigrolimbatum, 138 

parviceps, 138 

pederiforme, 138 

perplexum, 138 

snodgrassi, 138 

toxocerum, 138 


Estigmene acreea, 581, 583, 676, 793, 819 


ErTxHMiip@, 660 
Eitella zinckenella, 709, 783 
schistecolor, 709, 782 
Euaresta equalis, 605 
Euborellia annulipes, 66 
Eubrianax edwardst, 404 
Eucallipterus flavus, 2383 
tilie, 233 
Eucalymnatus tessellatus, 300 
Eucaterva variaria, 581 ~ 
Huceraphis betule, 233 
gilletter, 233 
Euceratia castella, 743, 799 
Kuceripa, 890, 89: 
KucHARIDA, 814 
Euchle sara, 636 
EvucHROMUD!®, 656, 672 
Euchrysia hyalinipennis, 849 
Euclea delphinii, 581 
Eucieiws, 654 
EKucnemip@, 385, 394 
Eucomys fusca, 839 
Eucorethra underwoodi, 540 
Eucosma picicolana, 728 
Eucosmip@, 653, 659, 728 
Evucosminz, 728 
Eudamus pylades, 650 
EUDERMAPTERA, 63 
Huderomphale flavimedia, 821 


Eulecanium (see Lecanium), 293 


Eulonchus sapphirinus, 559 
smaragdinus, 559 
tristis, 569 
EuLopuip#, 8138, 815, 821 
EUMASTACINA, 71 
EvuMENID&, 878 
Eumerus strigatus, 524, 573 
Eumicrosoma benefica, 350 
Evumotpint, 463 
Eunotus lividus, 840 
Eupagoderes geminatus, 490 
mortwallis, 490 
Eupalus echinatus, 23, 205 
EurrEtmips, 814, 843 
Eupelmus allyni, 843 
mirabilis, 843 
piceus, 843 
Eupeodes volucris, 567, 794 
Euperilampus opacus, 849 
Euphoria inda, 447 
Euphorus sculptus, 785 
Euphydryas chalcedona, 640 
editha, 782 
Euphyllura arbuti, 221 
arbuticola, 222 
arctostaphyli, 221 
niveipennis, 221 
Euplexia lucipara, 686 
Eupiexoprera, 63, 67 
EKvupitaipa”, 631 
Evroripa, 22 
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Eupteromalus viridescens, 823 
EvuptTEeRotTip®, 655 
_Hurema nicippe, 781 
| Hureum malleus, 130 
_ Eurosta bigelovie, 605, 820 
solidaginis, 605, 787 
Eurydinota flavicorpus, 824 
linidicorpus, 824 
Eurygaster alternatus, 337 
pe arinen abnorme, 428 
bicolor, 42 
Eurymetopus brevis, 138 


Eurymus ee, 582, 637, 781, 782, 
50 


792, 819, 822 
Euryophthalmus cinctus, 350 

convivus, 350 

succinctus, 350, 351 
Begone californica, 16 

helluo, 1 

levogaster, 16 


steindachneri, 16 
Eurytoma bromi, 846 
californica, 819, 845 
hordei, 848 
orchidearum, 846 
tritici, 848 
Eurytomipm, 814, 844 
Husandalum coquilletti, 843 
Euscelis exitiosus, 211 
Euschides obovatus, 586 
Euschistus conspersus, 339, 853 
euschistoides, 339 
fissilis, 339 
impictiventris, 339 
servus, 339, 853 
Eusemion californicum, 835, 841 
longipenne, 
Eutelus bruchophagi, 824 
flavipes, 824 
mayetiole, 824 
Eutermes tenuirostris, 119 


_ Hutettix tenellus, 211, 350, 357, 817, 818, 


819, 880 
Euthrips albus, 188 

citri, 185 

ehrhorni, 189 

gossypit, 187 

helianthi, 187 

insularis, 187 

minutus, 187 

occidentalis, 187 

pyri, 189 

tritici, 187 
Hutrichophilus setosus, 133 
Eutrichopsis agromyze, 780 
Eutrombidium trigonum, 34, 72 
Eutrychocampa wilsoni, 56 

_ EHutychides versicolor, 16 

Buura, 787 
Huvanessa antiopa, 643 


Euczesta notata, 606 
Eucxoa agrestis, 682 
excellens, 682, 785, 800 
messoria, 580, 682 
ochrogaster, 584, 682 
Eucxorides americana, 796 
vancouverensis, 795 
Euzophera agleella, 710 
semifuneralis, 710 
Evalljapyx diversipleura, 67 
propinquuis, 57 
sonoranus, 66 
Evanup”, 779 
EvaniorwnAa, 777 
Evetria, 579 
burkeana, 728 
bushnelli, 728 
colfaxiana, 728 
coloradensis, T28 
frustrana, 728 
luculentana, 728 
metallica, 728 
monophylliana, 728 
montana, 728 
pasadenana, 728 
sabiniana, 728 
siskiyouana, 728 
taxifoliella, 728 
ulteriorana, 728 
Excrement (see Manure, Dung) 
Exochilum acronycte, 792 
mundum, 792 
Exochomus marginipennis, 425 
californicus, 425 
Exochus atricoxalis, 798 
evetrue, 794 
propinquus, 794 
Exorista ee 581 
eudyre, 5 
nigripalpus, 581 
pyste, 581 
Eyed elater, 392 


Fahrenholzia pinnata, 196 

tribulosa tribulosa, 196 
reducta, 195 

False scorpions, 11 

Fannia canicularis, 596 
scalaris, 596 

Feathers, 5126; 404, 751 

Feltia, 782 
enerpennis, 783 
annexa, 682, 785 
gladiaria, 785, 792 
malefida, 785 
subgothica, 785 


Fertilizer, 432 
Fever, typhus, 192 
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Ficana Cita a 
Fickle midge, 53 
Fiery ground en 375 
Fig mite, 47 
moth, 711 
scale, Mediterranean, 306, 425 
wasps, 815 
Fieiripa, 801, 812 
Filariasis, 532 
Filbert bud mnite, 3 
Finch, California Set 136, 588 
house, 131 
Fir (also see Douglas fir) 
beetle, grand, 617 
Sierra, 450 
root borer, 519 
weevil, 498, 512, 518 
Fire ant, aye 286, 564, 858 
flies, 38 4, 386 
Fish, oT 367, 377, 379, 389, 434 
dried, 4 
flies, 162 
food, 365, 367, 377, 379 
mosquito, 533 
moth; orange, 56 
silver, 
moths, 55 
Flangas, 13 
Flea, burrowing, 627 


dog, 
European mouse, 626 


ground squirrel, 628 
human, 627 
Indian, 627 
jigger, 627 
mouse, European, 626 
rat, 38, 628 
rat, tropical, 627 
squirrel, ground, 628 
sticktight, 627 
tropical rat, 627 
Flea beetle, alder, 476 
apple, 477 
banded, 479 
cabbage, 488 
corn, desert, 479 
’ grapevine, 476 
hop, 481 
mustard, 478 
Oregon, 480 
potato, 478 
rose, 478 
strawberry, 477 
striped, western, 480 
tobacco, 479 
toothed, 479 
western, 480 
willow, 478 
bronze, 466 
Fleas, 51, 53, 624 


broken-headed, 626 
common, 627 
rodent, 628 

sand, 383 

snow, 51, 58 
unbroken-headed, 626 


Flies, 7, 51, 53, 110, 146, 224, 389, 
6 


0, 
assassin, 553, 559 
bat, 617, 619, 623 
tick, 619, 623 
beeflies, 553, 560 
big-eyed, 564, 565 
black, 527, 551 
blow, 575, 587 
bluebottle, 575, 587 
bombylid, 73, 553, 560 
bot, horse, 575 
breezeflies, 552, 554 
caddice, 51, 54, 172 
carrion, 383 
clegs, 552, 554 
crane, 171, 527, 528 
dance, 553, 562 
deerflies, 554 
deer tick, 619 
dobson, 51, 151, 152 
drone, 566 
dung, 597, 600 
ephydrid, 599, 607 
flat, 617, 619 
flat-footed, 564 
flesh, 73, 575, 585 
flower, 564, 566 
loving, 533 
frit, 599, 610 
fruit, 598, 600 


gadflies, 552, 564, 576 


gall, 544, 548, 604, 605, 756, 801 
grass stem maggots, 160 
horse bot, 574, 575 
horseflies, 552, 554 
hover, 566 

house, 575, 587 
humpbacked, 563, 564 
long-legged, 553, 562 
louse, 617, 619 

March, 527, 550 

moth, 527, 632 

ortalid, 598, 605 
phorid, 563, 564 
pomace, 59 9, 611 
robber, 73, 510, 553, 559 
root maggots, 575, 590 
rust, 598, 607 

sand, 527, 532 
small-headed, 552, 558 
snipe, 552, 557 

soldier, 552, 553 
stiletto, 553, 562 

sweat, 564, 566 

syrphid, 224, 229, 244, 564, 566 


523, 


syrphus, 564, 566 
ees 73, 575, 578 
tick, 6 

thick- ay 564, 574 
vinegar, 611 

nartle, 575, 676 

ct sn 553 


B Flooding, 6 
{ Flour, 127 


mite, 38 
paste, 37 


rye, 3 
_ Fluted scale, 269 
_ Fly (see Midge, Gnat) 


Adirondack black, 552 
apple maggot, 604 
asparagus miner, 614 
baccharis gall, 604 
beet leaf miner, 595 
bigelovia gall, 605 
black blowfly, 588 
blossom, 551 
blow, 587 


ox, 5 
red-tailed, 576 
sheep, 576 
throat, 576 
box re f midge, 649 
bulb, 5 
ule 578 
burnt tachnia, 583 
cabbage maggot, 592 
cactus fruit gall, 548 
‘Mexican, 571 
carrot rust, 607 
' cheese skipper, 606 
cherry fruit, black-bodied, 604 
white-banded, 604 
chin, 576 
chrysanthemum gall, 544 
leaf miner, 612 
cluster, 587 
codling moth tachina, 579 


cottony cushion scale parasite, 615 


_ crane, acute, 530 
alfalfa, 530 
pent 530 
- leaf eating, 528 
range, 628 " 
wood-boring, 530 — 
currant fruit, 603 
ark, 605 
deer bet, 577 
tick, 619 
diabrotica parasite, 679 
drone, 672 
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droop-winged, 605 
eleodes parasite, 579 
false gad, 576 
four-spotted aphis, 567 
frit, 610 
fruit, apple maggot, 604 
cherry, black-bodied, 604 
white-banded, 604 
currant, 603 
dark, 605 
gooseberry, 603 
Mediterranean, 600 
Mexican orange maggot, 600 
olive, 60 
Queensland, 600 
railroad worm, 604 
South American, 600 
gadfly, false, 576 
golden, 556 
sheep, 576 
gall, artemisia, 644 
baccharis, 604 
bigelovia, 605 
cactus fruit, 548 
chrysanthemum, 644 
gooseberry fruit, 603 
greenbottle, 587 
heel, 577 
hemlock bark maggot, 567 
Hessian, 645 
holly leaf miner, 613 
horn, 590 
horse, western, 657 
bot, 575 
house, 588 
biting, 590 
lesser, 596, 884 
kelp, 596 
Koo-chah-bie, 609 
latrine, 596 
leaf miner, beet, 595 
chrysanthemum, 612 
holly, 613 
parsnip, 602 
wild, 612 
rice, 608 
serpentine, 613 
spinach, 595 
lesser house, 596 
lip bot, 576 
lupine pod-borer, 594 
mantis, 608 
melon, 602 
Mediterranean fruit, 600 
Mexican cactus, 571 
orange maggot, 600 
nit, 575 
nose bot, 576 
olive maggot, 600 
onion maggot, 590 
owl bird louse, 623 
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ox bot, 577 
warble, 577 
parsnip leaf miner, 602 
wild, 
petroleum, 607 
pigeon louse, 623 
pomace, 611 
Queensland fruit, 600 
rabbit grub, 578 
railroad worm, 604 
raspberry cane borer, 595 
red-legged phorid, 564 
red-tailed bot, 576 
tachina, 583 
rice leaf miner, 608 
robust tachina, 585 
rust, carrot, 607 
screw worm, 587 
seed corn maggot, 592 
serpentine leaf miner, 613 
sheep bot, 576 
gadfly, 576 
louse, 619 
tick, 619 
soldier, spotted, 554 
South ‘American fruit, 600 
spinach leaf miner, 595 
spiny tachina, 586 
spotted root, 606 
squash root, 590 
stable, 590, 884 
sugar beet ortalid, 605 
sunflower peacock, 602 
syrphid, American, 567 
arcuate, 568 
bird, 567 
cactus, 571 
cruel, 569 
European, 568 
geminate, 570 
large, 569 
lemur, 567 
oblique, 569 
slender, 570 
western, 568 
tachina, burnt, 583 
codling moth, 579 
red-tailed, 583 
robust, 585 
spiny, 585 
tussock moth, 583 
throat bot, 576 
ticks, deer, 619 
sheep, 619 
tussock moth tachina, 583 
warble, ox, 577 
western radish maggot, 592 
wheat stem maggot, 592 


wheat sheath stem maggot, 616 


stem maggot, 610 
western, 592 
white, 322-331 
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Flycatcher, ash-throated, 128, 1386, 137 


western, 131, 136, 137 
Forcipomyia cilipes, 541 
Forda, 264 
* formicaria, 264 

occidentalis, 264 

olivacea, 264 
Forficelisa annulipes, 66 
Forficula arachidis, 66 

auricularia, 63 

californica, 65 

exilis, 65 

linearis, 65 

luteipes, 65 

maritima, 66 

minor, 65 

morio, 65 

sutaralis, 65 

teniata, 65 
Forricutipm, 68 
Formica, 866 

cinerea neocinerea, 868 

fusca, 866, 867, 868 

argentata, 866, 868 
densiventris, 866 
gelida, 866 
neoclara, 866 
neorufibarbis, 867 
subenescens, 867 
subsericea, 867, 868 

neogagates lastoides, 867 

rufa obscurtpes, 867 

rufibarbis occidentalis, 867 

occidua, 853, 867 

sanguinea subnuda, 867 

subvolita, 783, 867 


Formicencyrtus thoreauini, 832 


Formicip™, 853 
Formicin&, 856, 866 
FormicoipEa, 777, 853 
Foul brood, American, 904 
European, 904 


Fowls (a8 Chickens, Poultry), 42, 43, 


133 
Fox, 20, 131 
gray, 2 
white, 196 
FRACTICIPITA, 625, 626 
Frankliniella gossypii, 187 
helianthi, 187 
insularis, 187 
minuta, 187 
morrilli, 187 
moultont, 188 
occidentalis, 187 
tritict, 187, 820 
californicus, 188 
Frit fly, 610 
Frog, 534 
Froghoppers, 202 
Frontina aletie, 582 
archippivora, 582 


{ 
; 
| 
; 
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armigera, 582 
frenchi, 582 


- Frosted scale, 296 


Fruit fly, apple maggot, 604 
cherry, 604 
currant, 603 
gooseberry, 603 
Mediterranean, 600 
olive, 600 
orange, 600 
Queensland, 600 
railroad worm, 604 
South American, 600 


| Fucellia ne) 697 


rufitibia, 596 


| Fuucorip®, 199, 2 


Fullawaya aihet adios, 234, 567 
Fuller’s rose weevil, 491 
Fulmar, Pacific, 128, 130, 136, 138 
Rodgers, 128, 130, 136, 138 
Fumigation, 625 
carbon disulfid, 36, 37, 114, 124, 225, 
257, 573, 607 
; Dy ecrense acid gas, 36, 103, 114, 268, 
6 


paradichlorobenzene, 239, 255, 257 

sulfur, 284 
Pais (and Fungous diseases of insects), 
ae (also see Fungi) 

beetle, two-banded, 432 

diseases of insects, 72 

plants, 207, 224 

Fungus, 530 

black smut, 123, 225, 274, 353, 419 
Fur, 433, 751 


Gadfly, false, 576 
golden, 556 
sheep, 576 
Galerucella cavicollis, 472 
decora, 473 
luteola, 472 
notata, 472 
zanthomelena, 472 
GALERUCINI, 463 
GaLa@uLipz, 368 
Galgulus variegatus 368 
Gall flies, 544, 548, 604, 605, 756, 801 
gnats, 527, "BAL 
insects, cynipid, 801 
midges, 527, 541 
mites, . 
Galleria mellonella, T07, 784, 822 
Galley worms, 4 ae 
Gallfly, ant-like, 803 
California, 803 
live oak, 804 
rose root, 807 
thimbleberry, 807 
Galls, 43, 44, 46, 49, 221, 224, 527, 541, 
544, 548, 604, 605, 756, 801 
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Galumna arborea, 36 
GamMAsIpm, 34 
Gamasus, 36 
Gammarotettiz bilobatus, 94 
genitalis, 95 
Garden Centipedes, 2,5 
Gargaphia, 352 
angulata, 354 
tridescens, 364 
opacula, 364 
solani, 354 
Garypus, 11 
Gasolene, 438, 855 
GASTERUPTIONIDH, 780 
Gastrancistrus viridescens, 823 
Gastroidea cyanea, 471 
dissimilis, 471 
formosa, 471 
viridula, 471 
GASTROPHILIDA, 574, 576 
Gastrophilus equi, 576 
hemorrhoidalis, 676 
intestinalis, 676 
nasalis, 576 
verterinus, 576 
Gaurax aranee, 611 
Geese (see Goose) 
GELASTOCORIDA, 334, 368 
Gelastocoris oculatus, 368 
vartegatus, 368 


GELECHIIDA, 658, 659, 660, 715 


Genisaro, 13 
Geocoris, 350 
bullatus, 360 
pallens, 350 
decoratus, 360 
solutus, 360 
punctipes, 360° 
Geoderces incomptus, 494 
Geoica radicicola, 264 


GEOMETRID®, 654, 655, 657, 698 


GEOMETROIDEA, 698 
Gromyzipm, 599 
Geophilid, 7 
GurrrRips#, 334, 364 
Gerris buenot, 364 
gillettei, 364 
marginatus, 364 
orba, 364 
remigis, 364 
Gersteckeria basalis, 507 
calthrata, 607 
porosa, 607 
Gibbium psylloides, 433 
Giebelia mirabilis, 138 
Givira lotta, T64 
Glaucopsyche xerces, 660 
Glenurus snowt, 162 
Gliricola porcelli, 128 
savie, 128 
Glossosoma alascensis, 177 


parvula, 177 
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penitus, 177 
ventralis, 177 
Glowworm, pink, 387 
Glucose, 602 
Glue, 55, 123 
Gluvia, 13 
Glyphe viridescens, 823 
Glyphopsyche bellus, 176 
bryant, 176 
trrorata, 176 
Glyphotelius bellus, 176 
Glypta (see Conoblasta) 
evertte, 794 
Glyptina cerina, 478 
Glyptocelis albida, 468 
longior, 468 
squamulata, 468 
Gnat, bloodsucking, 541 
no-see-um, 641 
tick-legged snow, 528 
turkey, 552 
Gnathocephalus complexus, 60 
Gnathocerus cornutus, 432 
Gnathotrichus retusus, 519 
sulcatus, 619 
Gnats, 142, 146, 528, 540, 562 
buffalo, 527, 551 
fungus, 527, 531 
root, 528, 531 
Gnophela latipennis, 852 


Gnorimoschema baccharisella, 716 
Goat, 20, 131, 196, 576, 577, 587 


Angora, 131 
louse, biting, 130 
sucking, 196 
Merino, 131 
moth, 753 
mountain, 21 
Godwit, marbled, 136 
Goldenrod aphis, 251 
beetle, 472 
Goldfinch, American, 130 
green-backed, 588 
willow, 130, 588 
Goldsmith beetle, western, 446 
Gomphoides obscura, 146 
borealis, 146 
stigmata, 146 
Gomphus confraternus, 148 
designatus, 148 
donneri, 148 
externus, 148 
graslinellus, 148 
intricatus, 148 
militaris, 148 
olivaceus, 148 
nevadensis, 148 
sobrinus, 148 
Gonatocerus gibsoni, 818 
ornatus, 205, 818 
Gonatopus californicus, 880 
contortulus, 878 


erythrodes, 211 
inimicus, 211 
ombrodes, 880 
Gonia capitata, 584 
porca, 584 
sequaz, 584 
Gontocotes abdominalis, 133 
bidentatus, 133 
compar, 133 
Si 133 


as, 133 
Telsgusten 133 
Gontodes perbig se a 133 
corpulentus, 1 
descrepans, 133° 
mammillatus, 133 
Gontotaulius coloradensis, 175 
Gonocerus apicalis, 343 
Goose, 130, 133 
Hutchins, 133 
white-fronted, 130 
Gooseberry aphis, 242 
borer, 456 
fruit fly, 603 
worm, 709 
sawfly, 767 
spanworm, 700 
Gopher, 20, 133 
pocket, 131, 628 
Gossyparia spuria, 274 
ulmi, 274 
Grabhamia grisea, 638 
migromaculis, 638 
signipennis, 536 
Gracilaria elongella, 822 
ferruginella, 749 
negundella, 749 
reticulata, 749 
syringella, T49 
GRACILARIIDA, 658, 659, 748 
Grain aphis, 250, 388 
beetle, flat, 410 
foreign, ‘410 
red, 410 
sawtoothed, 409 
seed, 431 
square-necked, 410 
Grammotaulius betteni, 175 
Granary weevil, 36, 509 
Grand-daddy-long-legs, 11 
Grandfather-gray beards, 11 
Grape erniose mite, 49 
flea beetle, 476 
hoplia, 445 
leaf beetle, 466 
folder, 579, 704 
skeletonizer, 704 
leafhopper, 215, 217 
root worm, 446 
scale, 313 
white fly, 330 
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_ Graphisurus obliquus, 460 
spectabilis, 460 
_ Grapta satyrus, 642 
' Graptolitha laticinerea, 785 
Grass aphis, 250, 264 
leat 210 
thrips, 188 
Grasshopper (see Hocuns) 
Behren’s, 78 
big-head, 75 
black and orange desert, 86. 
bush, 
le. ged, 76 
desert, black and orange, 86 
green, 7 
ere eh 81 
differential, 82, 582 
Elliott 3, 75 
giant inbber 76 : 
glaucous-winged, 76 a 
gray lubber, 78 p 
green bush, large, 79 
desert, 7 
valley, 79 
large green bush, 79 
lubber, 78 
vagrant, 80 
lubber, giant, 76 
pray, 718 
arge, 78 
Mexican, slender, 78 
military, 84 
pellucid, 76 
slender Mexican, 78 
vagrant, 80 
valley, 86 
green, 79 
warrior, 75 
yellow-winged, 75 
Grasshoppers, 34, 51, 53, 64, 67, 69, 71, 
99, 374, 389, 390, 562, 574, 586, 870 
long-horned, 86 
meadow, , 86 
Gratiana fetid 481 
Grayback, 193 
Grebe, American ae 130, 186 
pied-billed, 130, 1 
western, 130 
Greedy seale, 38, 313, 425, 720 
Green apple aphis, 156, 243 


bug, 
oak beetle, 471 
fruit beetle, 446 
peach aphis, 156, 253, 388 
trogositid, 408 - 
Greenbottle. fly, 687 
_ Greenhouse thrips, 185 
white fly, 329 
Grosbeak, Oinnehoaded, 136 
California blue, 137 
pine, 128, 136 
western evening, 130, 136 
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Ground beetle, darkling, 428, 429 
fiery, 375 
murky, 377 
woolly, 4383 
hog, 198 
Grouse, oe sharp-tailed, 133, 138 
sooty, 1 
Gee hie howd, 576 
Grubs, 358, 374 
white, 439, 792 
GrRyYLLIpz, 70, 98 
GRYLLINE, 99 
Grylloblatta campodeiformis, 102 
GRYLLOBLATTID™, 52, 70, 102 
Gryllodes lineatus, 100 
Gryllotalpa cultriger, 99 
GRYLLOTALPIN2, 99 
Gryllus, 98, 100 
abbreviatus, 100 
alogus, 100 
armatus, 100 
assimilis, 100 
carolina, 76 
integer, 100 
lineaticeps, 100 
neglectus, 100 
pennsylvanicus, 100 
personatus, 100 
signatipes, 100 
vocalis, 100 
Guillemot, pigeon, 136, 137 
Guinea pig, 128 
louse, 128 
Gull, 136, 137 
Delaware, 128 
glaucous, 128, 130 
Heermann, 130, 137 
Ross, 133 
Gummosis, cherry, 362 
Gymnonychus appendiculatus, 767 
californicus, 765 
Gymnosoma fuliginosa, 578 
Gynacantha nervosa, 148 
trifida, 148 
Gypona angulata, 210 
8-lineata, 210 
GyponiIne, 210 ~ 
Gyranusa claripennis, 837 
GYRINIDA, 372 
Gyrolasia flavimedia, 821 
GyYRopip#, 128 
Gyropus gracilis, 128 
ovals, 


| Habrobracon, 783 ~ 


hebetor, 783 

hopkinst, 784 

johannsent, 184 

juglandis, 783 

mali, 

tetralophe, 784 
Habrocytus languria, 823 
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medicaginis, 823 
obscuripes, 824 
rose, 824 
simillimus, 823 
Hadnocera scabra, 389 
Hadronema milataris, 363 
Hadronotus anase@, 863 
carinatifrons, 853 
largi, 351 
mesille, 853 
Hadrotes crassus, 383 
Hemaphysalis leporis-palustris, 20 
Hematobia serrata, 590 
Ha@MAtTomyzipa, 193 
H2MATOPINID™, 193, 194 
Hematopinus antennatus, 198 
asini, 194 
columbianus, 198 
eurysternus, 194 
montanus, 198 
macrocephalus, 194 
pedals, 196 
suis, 195 
suturalis, 196 
occidentalis, 196 
tenutrostris, 197 
tuberculatus, 195 
urius, 195 
ventricosus, 195 
Hematosiphon inodorus, 359 
Hemodipsus ventricosus, 195 
Hemoproteus columbe, 623 
Hair, 38, 126, 404, 434, 751, abe 
worms, 73 
Halesochila taylori, 176 
Halesus alascensis, 176 
formosus, 176 
magnificus, 176 
minutus, 176 
punctatissimus, 176 
Ha-lib-wah, 609 
Hatictipm, 890 
Halictus, 562, 574, 890 
Halisidota argentata, 579, 673, 785 
carye, 583, oe 
ingens, 673, 7 
maculata, Bo, 383, 673, 792, 793 
agassizt, 673 
alni, 673 
angulifera, 673 
eureka, 673 
Haipiipa, 372 
Haltica, 476 
bimarginata, 476 
carinata, 477 
evicta, 477, 478 
foliacea, 477 
agnita, 477, 478 
probata, 478 
punctipennis, 417 
torquata, 476 
Hatticin1, 463 


Halticus citr1, 363 
Ham, 38, 389, 405, 607 
beetle, red-legged, 389 
Hamamelistes agrifolie, 264 
Haplocampa wheelert, 56 
Haploptilia volcki, 745 
Hapwopritiips, 744 
Haplothrips leucanthemt, 191 
statices, 191 
Hare (also see Rabbit), 20, 195 
Harlequin cabbage bug, 340 
Harmolita, 36 
agropyrocola, 848 
agrostidis, 848 
bromicola, 848 
californica, 846 
elymophila, 848 
elymoxena, 849 
. grandis, 844, 847 
grandis, 847 
minuta, 847 
hesperus, 849 
occidentalis, 848 
poophila, 849 
rufipes, 849 
tritici, 848 
vaginicola, 848 
webstert, 848 


@. 


Harmologa fumiferana, 581, 584, 739, 782, 


785, 792, 794, 796, 797, 799 
Harmonia picta, 423 
Harmostes refleculus, 344 
Harpalus caliginosus, 377 
Harrisina brillians, T04 

coracina, ‘704 
metallica, 704 
Hartigia cressont, T75 
Harvest flies, 199, 200 
spiders, 11 
Harvesters, 8, 11 
Harvestmen, 11 
Hawk, 137 
American sparrow, 137 
desert sparrow, 128, 137 
western red-tailed, 136, 137 
Hawthorn aphis, 236 
Hebes, 137 
HEsripm, 334 
HeEcToprsyLuipm, 627 
Hedobia angulata, 433 
granosa, 433 
Hedychridium dimidiatum, 869 
viride, 869 
Hedychrum violaceum, 870 
Heilipus laari, 499 
Heliocopsyche arizonensis, 177 
californica, 177 
HELIODINIDs#, 659, 741 
Heliophila unipuneta, 


684 
Heliothis obsoleta, 582, 584, 586, 679, 783, 


788, 819 
virescens, 783 


Heliothrips cestri, 184 
2 


dracene, 18 
fasciapennis, 183 


fasciatus, 183, 818, 820 


Jemoralis, 184 


hemorrhoidalis, 185 
HELIOZELIDA, $57, 659, 


742 
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Hellula undalis, 704, 785, 791, 792 


Helochara communis, 209 


HELomyzip#, 597 
HeEtorip#, 851 


Hemerosip#, 152, 155 
Hemerobius alpestris, 156 


angustus, 157 
bistrigatus, 156 
canadensis, 156 
castanea, 156 
caudelli, 156 
cockerelli, 156 
conjunctus, 156 
disjuncta, 156 
dorsatus, 156 
dyart, 156 
glacialis, 156 
gossypii, 156 
hesperus, 156 
humult, 156 
hyalinatus, 156 
kokaneeanus, 156 


kootenayensis, 156 


mestus, 156 
nevadensis, 156 
pacificus, 156 
pallescens, 156 
perparvus, 158 
pictus, 158 
pinidumus, 156 
semplex, 156 
tutatriz, 156 
umbratus, 158 
venustus, 156 
Hemerocampa, 799 
gulosa, 693, 797 


leucostignea, 582, 584, 693, 785, 797, 799, 
50, 85 
oslari, 583, 694, 784, 797, 798, 850, 852 


pseudotsug 


693 
behets. 582, "583, 585, 692, 693, 797, 821, 


822, 850, 852 ; 


cana, 69 


Hemerotrecha californica, 14 
Hemiberlesia camellie, 313 
Hemicallidium amethystinum, 794 
Hemichionaspis aspidistre, 310 


minor, 311 
HEMIcHROINI, 760 


Hemiglyptus basalis, 478 
Hemihyalea edwardst, 583 


Hemileuca californica, 671 


electra, 582, 671, 781 


juno, 671 


maia, 583, 671, 783, 792, (9e 


SUBJECTS 


nevadensis, 582, 671, 781 
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olivie, 583, 671, 797, 799, 822, 843, 8&0 


Hemimerids, 51 
Hemimerus, 69 
Hemipepsis ustulata, 884 
HemipTera, 51, 53, 199, 332 
vel emisarcoptes coccisugus, 40 
Hemispherical scale, 298 
Hemuteles areator tenellus, 800 


Sulvipes, 783 
thyridopterigis, 797 
utilis, 800 


Hemlock bark maggot, 567 


borer, western, 399 
scale, 313 
stainer, 519 


Hen (see Chicken, Poultry) 
Heodes helloides, 650 
HEPpIALIDz, 652, 755 
Hepialus behrensi, 755 


sequotolus, 755 


Heptagenia brunnea, 140 
Herculia phezalis, T07 
Heringia californica, 260, 566 
Hermannia hieroglyphica, 36 
Hesperagrion pe 145 
HEsPERIID#, 631, 
Hesperoleon Dy rome 162 


assimilis, 162 
blandus, 162 
brunneus, 162 
carrizonus, 162 
coquilletti, 162 
feroz, 162 
hubbardi, 162 
maculosus, 162 
minusculus, 162 
niger, 162 
nigrilabris, 162 
pallidus, 162 
papago, 163 
pulchellus, 163 


quadripunctatus, 163 


sackenz, 163 
singularis, 163 
tenuis, 163 
teranus, 163 
tuberculatus, 163 
versutus, 163 
yavapai, 163 


Hessian fly, 545 
Heterina americana, 144 


basalis, 144 
californica, 144 
lugens, 145 
texana, 144 
vulnerata, 144 


Heterius californicus, 384, 867 


exiguus, 384 
hirsutus, 384 
tristriatus, 384, 867 


Heterocera, 630, 651 
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Heterochroa bredowt, 648 Homalotylus, 413, 838 
Heterodoxus armiferus, 127 affinis, 838 
longitarsus, 127 4 hyperaspidis, 838 
Heterecus dasydactyli, 809 obscurus californicus, 838 
dasydactyli, 810 ' terminalis californicus, 838 
ertophorus, 810 Homeogamia, 105 
pygmeus, 810 apache infuscata, 105 
pacificus, 810 erratica, 105 
gracilis, 810 Homophylaz flavipennis, 176 
pacificus, 810 nevadensis, 176 A 
subpacificus, 810 Homoptera, 51, 538, 199, 332, 876 
Heterogaster erice, 348 Honeybee, 110, 355, 356, 559, 904 
Heteroneura setarie, 246 bee bread, 906 
HETERONEURIDA, 597 brood, 905 
Heteroplectron californicum, 177 castes, 905 
Heteroptera, 51, 199, 332 Carnolian, 904 
Heteroschema prima, 825 Caucasian, 904 
Hezxachrysis clara, 870 comb, 905 
Heaagenia bilineata, 139 drones, 905 
limbata, 139 German, 904 
variabilis, 139 honey, 905, 906 
Hexapopa, 2, 51 mating, 906 
Hickory aphis, 233 Italian, 904 
Hide, 405 propolis, 905 
Hilipus lauri, 499 queen, 906: 
Hippiscus corallipes, 76 races, 904 
pardalinus, 76 ; royal jelly, 906 
Hiprososcip®, 619 swarming, 906 
Hippodamia, 420 workers, 905 : 
ambigua, 421 Honeydew, 218, 224, 228, 229, 231, 274, 
convergens, 241, 420, 786, 838 278, 287, 288, 289, 291, 300, 524, 
ambigua, 421 865 
lecontei, 422 Hop aphis, 246 
parenthesis, 422, 786 butterfly, 642 
quinquesignata, 421, 786 flea beetle, 481 
sinuata, 422 Hoplia, 445 
spuria, 422, 786 callanyge, 445 
trivittata, 422 dispar, 445 
HISTERID®, 379, 384 pubicollis, 446 
Histiogaster zylophaga, 39 sackent, 445 
Histiostoma tarsalis, 38 Hoplocampa, 760 
Hog, 19, 42, 43, 195, 587 californica, 763 
follicular mite, 43° . cooket, 7638 
louse, 195 
mange mite, 42 Hoplopleura nen a acanthopus, 195 
Holcapelte (also see Pleurotropis) americanus 
tarsalis, 820 arboricola, tsb 
Holcocera augusti, 720 erratica arboricola, 195 
iceryeella, 720 hesperomydis, 195 
Holmgrenia euure, 794 hirsuta, 195 
Holocentropus orotus, 178 sciuricola, 195 
Holochrysis hilaris, 870 trispinosa, 195 
eels 870 oe Boe reads 628 
ologamasus inornatus, opper (see Grasshopper, Frogho 
Hololepta pervalida, 384 Leafhopper, Treehopper) cts 
yucateca, 384 alfalfa, shtbe cota 205 
Holopleura helena, 458 clover, green, 205 
marginata, 458 three-cornered ere 206 
Holorusia rubiginosa, 529 Hopperburn, 207, 2 
Homemus eneifrons, 336 Hopper Dozer, 74 


bijugis, 337 Horismenus, 751 
Homalomyia canicularis, 596 Hormunm. 780 . 
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Horn, 404, 434 
__ fly, 590 


Ni 
Hornet, European giant, 721 


white-faced, 886 
Hornets, 884, 885 
Horntail, Behren’ 8, TL 
California, 771 
cedar, 776 
Morrison’s, 773 
pigeon tremex, 774 
polished, 772 
raspberry, 775 
western, 771 
Horntails, 51, 54, 756, 758, 770 
Horse, 19, 20, "21, "41, 42, 131, 194, 552, 554, 
557, 675, 576, 578, 587, 627 
bot fly, 6 
fly, 657, a5 
hock mite, 42 
_ louse, biting, 131 
sucking, 194 
mange mite, 41 
stingers (see Dragonflies) 
House, 5! 


Huisache at 460 
moth, 717 
Hulstia ‘undulatella, 581, 711, 784, 787, 851 
Humans (also see Man), 19, 20, 31, 36, 4l, 
193, 194, 345, 355, 356, 359, 360, 534, 
BS, 536, 537, 538, 539, 540, 541, 554, 
Humming bird, Anna, 136 
black-chinned, 137 
Costa, 131 
rufous, 138 
Hunterellus hookert, 21, 842 
Hyadaphis aquatica, 246 


umbellularie, 246 
Hyalopterus arundinis,: 246 
atriplicis, 246 
Hydrellia scapularis, 60: 
Hydrocyanic acid gas, 26, 103, 114, 268, 
306, 321, 323, 324, 359, 509, 550, 607, 712 
HyYDROMETRID&, 334 
HypRopuHILip™, 378 


_ HypropxinorpEa, 378 


Hydrophilus triangularis, 378 
Hydroporus, 377 
Hydropsyche yee, 177 
californica, 1 
cockerellt, 177 an 
gracilis, 177 
novamexicana, 177 
occidentalis, 177. 
_ oslari, 177 
partita, 177 
scalaris, 177 
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Hypropsycuipm, 174, 175, 177 
Hypropritip®, 174, 175, 178 
Hydrous triangularis, 378 
Hyp, 890, 892 
fTylastes nigrinus, 519 
ruber, 618 
Hylastinus obscurus, 517 
Hylemyia antiqua, 690 
cerealis, 692 
cilicrura, 592 
Hylephila campestris, 661 
Hylesinus aculeatus, 519 
aspericollis, 517 
Hyloicus chersis, 663 
drupiferarum, 663 
utahensis, 663 
perelegans, 663 
Hylotoma, 758 
Hylotrupes (see Semanotus) 
amethystinum, 456 
lignea, 455 
Hylurgops leconter, 518 
rugipennis, 618 
SOE, 51, 52, 54, 224, 324, 561, 
56 


Hypena humult, 581 
Hypera, 791 

nigrirostris, 496 

punctata, 495, 791 

variabilis, 496 
Hyperaspis lateralis, 412 

osculans, 838 

signata, 290 

undulata, 413, 838 
Hyperodes hyperodes, 498 
Hyperteles lividus, 819 
Hyphantria cunea, 580, 582, 583, 677, 785, 
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textor, 678, 785, 792 


| Hyphantrophaga hyphanirie, 680 


Hypoaspis armatus, 35 
Hypoderma lineata, 577 
bovis, 577 
Hyponeura lugens, 145 
Hypopteromalus percursor, 820, 823 
percussor, 823 
Hyposoter eee 791, 799, 822 
pacificus, 792, 8 
Hypostena, sunsebilis, 579 
Hypospygia costalis, T06 
Hypothereutes exigue, 791 
nigrolineatus, 791 
HyYsTERICHOPSYLLIDA, 626 
Hysteroneura setariw, 246, 790 


_Ianassa lignicolor, 819 


Tbalia ensiger, 812 

Isatupa, 801, 812 

Icerya purchast, 269, 416, 615, 819, 825, 
830 


rileyt, 2 


0 
| IcHENUMONID, 780. 790 
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IcHNEUMONIN®, 790 
Ichneumon astutus, 800 
occidentalis, 800 
persuasoria, 796 
IcHNEUMONOIDEA, 779 
Idiocerus alternatus, 208 
nervatus, 208 
pallidus, 208 
suturalis, 208 
IproGastRA, 758, 777 
Idiopterus nephrelepidis, 256 
nephrolepidis, 255 
Illinoia creeli, 250, 788, 790 
cucurbite, 
liriodendri, 249 
macrostphum, 249 
osmaronie, 250 
pist, 249, 796 
stanleyi, 250 
INCURVARIID&, 659, 755 
Infantile paralysis, 587 
Inocellia, 153 
hagent, 154 
inflata, 164 
longicornis, 154 
InsaRm&, 86 
Insecta, 2, 51 
Insects, 2, 51 
apterous, 51 
straight- winged, 67 
twisted-winged, 522 
winged, 51 
INTEGRICIPITA, 625, 626 


Ipip& (see ScotyTip#&), 488, 610 


Ipochus fasciatus, 388, 458 
Tps concinnus, 513, 520 
confusus, 520 
emarginatus, 620 
integer, 520 
latidens, 520 
oregont, 520 
plastographus, 620 
radiate, 520 
Irbisia, 361 
brachycerus, 361 
californica, 361 
mollipes, 361 
pacificus, 361 
sericans, 361 
setosa, 361 
solani, 361 
Iridomyrmex analis, 866 
humilis, 864 
Tris, aphis, 236 
moth, wild, 728 
white fly, 327 
Tron nitidus, 140 
Jronclad beetle, 428 
diabolical, 429 
Isabella tiger moth, 675 
Isaria, 300 
IscHNOPSYLLID™, 626 


Ischnoptera consobrina, 106 
occidentalis, 105 
Ischnura barbert, 145 

cervula, 14. 
damula, 145 
demorsa, 145 
denticollis, 145 
erratica, 145 
exstriata, 145 
gemina, 146 
perparva, 145 
ramburt, 146 
credula, 146 
verticalis, 146 


Iseropus celebs, 797, 799, 820, 822 


bruneifrons, 797 
orygie, T97 
Isia californica, 675 
tsabella, 581, 583, 675, 793 
Isobrachium montanum, 853 
myrmecophilum, 853, 864 
Tsodontia elegans, 873 
Isodromus icerye, 838 
niger, 839 
pulcher, 838 
Isogenus colubrinus, 168 
elongatus, 168 
frontalis, 168 
Tsoglossa hastata, 579 
ISOMETOPID®, 336 
Isometrus maculatus, 9 
Isonychia manca, 140 


| Isoperla marmona, 168 


$-punctata, 168 
sordida, 168 
Isopopa, 2 
Isopods, 2 
Isoprmra, 51, 58, 54, 112 
Isosoma agrostidis, 849 
brom2, 846 
bromicola, 849 
californicum, 846 
fitchi, 848 
grande, 847 
hirtifrons, 848 
horder, 848 
nigrum, 848 
orchidearum, 846 
tritici, 847, 848 
vaginicolum, 848 
Isotoma aque, 61 
aspera, 61 
besselst, 61 
bidenticula, 61 
catena, 61 
elongata, 61 
lacustris, 61 
minima, 61 
palustris, 61 
balteata, 61 
titust, 61 
viridis, 61 
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Italian bees, 904 
pear scale, 33, 34, 266, 303, 425 
| [tame flavicaria, 583, T00 
quadrilinearia, 583, 700 
ribearia, 583, 700 
Itamoplex tejonensis, T99 
Itch, copra, 38 
grocer’s, 38 
mite, 41 
Norwegian, 41 
Ttonida hopkinsi, 550 
Tronipip#, 541 
Ttoplectis atrocoxalis, 798 
behrensi, 778, 798 
conquisitor, 792, 798, 799 
esuchus, 799 
evetrie, 799 
obesus, 799 
plesia, T99 
- Ittys perditriz, 205 
Ivy aphis, 242 
scale, 38, 313, 425 
Ixodes equalis, 20 
angustus, 20 
hexagonus, 20 
kingt, 2 
pratt, 20 
ricinus, 20 
californicus, 20 
Ixop1pa, 17, 20 
IxoporpEa, 17 


Jack rabbit, 21, 195, 554, 578 
Jeger, parasitic, 136, 137 
Pomarine, 136, 137, 138 
Jalysus spinosus, 346° 
wickhami, 346 
Janetiella coloradensis, 547 
JAPYGIDmM, 55, 56 
Japygids, 51, 53 
Japyx americanus, 66 
diversiunguis, 56 
hubbardi, 56 
Japyx, American, 56 
diverse, 57 
Hubbard’s, 56 
kindred, 57 
large, 56 
Sonora, 56 
Jassip&, 206 
JAssInz, 210 
JASSOIDEA, 206 
Jassus acutus, 210 
imimicus, 211 
Jay, 136, 623 
blue-fronted, 128, 137 
petri, 128, 130 
Jelly, 6 
Jigger, 607 
Joint worms, 36 
Jonthonota nigripes, 481 
novemmaculata, 481 


Judolia impura, 462 
sexmaculata, 452 
Julus hesperus, 5 
hortensis, 5 
Jumping bean, Mexican, 734 
oak galls, 810 
plant lice, 218 
Junco, 623 
Oregon, 131 
Point Pinos, 131 
Sierra, 136 
June beetle, common, 442 
desert, 446 
fimbriate, 440 
hairy, 444 
social, 444 
ten-lined, 443 
Juniper borer, emerald, 396 
mite, 49 
scale, 302 
Junonia cenia, 647 


Kalotermes, 117 
banksi, 117 
hubbardi, 117 
marginipennis, 116 
minor, 116, 117 
occidentis, 116 
KaLotTerMitip™, 115 
Kangaroo, 127 
Kathroperla perdita, 168 
Katydid (also see Shield bearer) 
angular-winged, 86 
boreal grass, 93 
cicada singing, 91 
fork-tailed bush, 88 
grass, boreal, 93 
pale, 93 
three-lined, 94 
hoofed, 91 
Mexican, 89 
pale grass, 93 
pistillate, 91 
short-tailed, 94 
small angular-winged, 88 
winged, 92 
Texan bush, 91 
three-lined grass, 94 
'Katydids, 34, 51, 52, 53, 69, 86, 99 
| bush, 87 
round- headed, 87 
wingless, 52 
| Kelp beetle, 432 


fly, 596 
Kermes, 830, 840 
arizonensis, 276 
austint, 275 
branigani, atl 
ceriferus, 275 
cockerelli, 275, 276, 424, 817 
essigt, 276 
galliformis, 833 
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gillettet, 276 five-spotted, 421 
nigropunctatus, 276, 830, 832, 833 frigid, 423 
shastensis, 276 interrupted, 424 
Kerosene, 42, 43, 267, 346, 438, 457, 625 Julian, 422 
Kill deer, 13, 530 Keebele’s, 418 
King crabs, 1 lateral, 412 
Kingbird, western, 137 Leconte’s, 422 
Kite, 137 margined, 413 
white-tailed, 128, 130, 137 mealybug destroyer, 416 
Kittiwake, Pacific, 136 Mexican bean, 426 
Knot, 136 parenthesis, 422 
Knotweed aphis, 245 4 perplexing, 422 
butterfly, 650 pine, 428 
leaf weevil, 498 plagiate, 424 
psyllid, 218 red, common, 422 
weevil, 504 red. spider destroyer, 413 
Koo-chah-bie, 609 sinuate, 422 
Kuwantiina, 270 spotted, 419 
Kuwayama lavatere, 219 steel-blue, 425 
medicaginis, 219 : striped, 419 
squash, 427 
Lasenini, 779 two-spotted, 423 
Labia arachidis, 65 two-stabbed, 424 
brunnea, 65 variable, 424 
melancholica, 66 vedalia, 425 
minor, 65 L=MoBoTHRiIDaz, 130 
Lasipa®, 63, 65 Lemobothrion atrum, 130 
LABIDURID®, 63, 66 loomisi, 130 
Lac, 286, 287 nigrum, 130 
insects, 286 Lemophleus pusillus, 410 
Lacewing, brown, Pacific, 156 Lertias philenor, 633 
slender, 157 Letilia coccidivora, 710 
giant, 154 Lakeflies (see Mayflies) 
green, California, 159, 244 LaMELLIcoRNIA, 378, 439 
chlorophane, 160 Lamina, 448 
Colorado, 160 Lampracanthia coriacea, 366 
dark-lipped, 160 LAMPYRIDA, 384, 385, 386 
red-headed, 160 Languria angustata, 823 
Lacewings, 51, 54, 151 mozardi, 410, 823 
brown, 155, 157 Lantana aphis, 264 
green, 158, 180, 207, 224, 244 ; Lanternflies, 198, 217 
large, 154 Laphria astur, 659 
Lachnosterna (see ee 442 vultur, 659 
Lachnus (see Dilachnus), 229, 280 Laphygma exigua, 582, ie 782, 791, 793 
californicus, 229 Srugiperda, 686, 793, 819 
pineti, 230 Larch bark borer, 450 
pini-radiate, 230 Larder beetle, 405 
vanduzet, 230 Largus cinctus, 361 
LacosomaTip™, 655 convivus, 350 
Ladona exusta, 149 Laria (see Mylabris) 
qulia, 149 pisorum, 484 
Ladybird beetle, ashy gray, 423 rufimanus, 486 
small, 419 Lari (see MytaBrip#), 448, 482 
bean, Mexican, 426 Larrip&, 872 
black, 418 LARRIN®, 872 
Blaisdell’s, 418 LASIocaMPID&, 655, 695 
blood-red, western, 423 Lasioderma serricorne, 434 
California, 422 Lasiophthicus pyrastri, 669, 794, 840 
Catalina, 419 Lasioptera verbenia, 
cloudy, 413 Lasiosina canadensis, 611° 
common red, 422 Lasius, 272 


convergent, 420 niger alienus, 866 


| 
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americanus, 866 
neoniger, 866 
sitkensis, 866 
Laspeyresia bracteatana, 730 
pallidibasalis, 730 
prunivora, 729 
Lathrodectus (see Latrodectus), 16 
Latrine fly, 596 
Latrodectes (see Latrodectus), 15 
Latrodectus mactans, 15 
LAUXxANID#, 598 
Laurel borer, 455 
psyllid, 220 
Lead cable borer, 434 
Seale Gedo (see Sharpshooter) 
augulate, 2 
ns deci 214, O16 
black-faced, 213 
bog, 20' 
clover, 208 
destructive, 211 
8-lined, 210 
flat-headed, green, 210 
flavescent, 215 
four-spotted, 208 
geminate, 213 
grain, sharp-headed, 209 
small, 210 
grape, 216, 217 
grass, 210 
green flat-headed, 210 
inimical, 2 
_kindred, 210 
lateral, 208 
mountain, 213 
oblique, 217 
potato, 214 
rose, 215 
sharp-headed grain, 209 
small, 210 
sharp-nosed, Py 
six-spotted, 2 
- sugar ay at, 346, 357 
Uhler’s, 
i ag 216 
yellow-faced, 210 
yellow-headed, 210 
Leafhoppers, 51, 53, 159, 199, 206, 346, 
355, 358, 522, 870 
robust, 210 
_sharpshooters, 208 
short, 208 
variable, 210 


_ Leaf miner (see Beetle, Fly, Moth) 


Leather, 434, 578 

LEcANIUNz, 287 

Lecaniodiaspis pruinosa, 302 
rufescens, 302, 828 

Lecanium (see Coccus), 834, 840 © 
canadense, 293, 296 
cerasorum, 293, 295 
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corni, 293, 296, 819, 824, 830, 831, 834, 
835, 836, 839 
excrescens, 295 
hemisphericum, 298 
hesperidum, 288 
nigrofasciatum, 835 
persice, 295, 
pruinosum, 296, 831, 835 
pseudomagnoliarum, 288 
pt orate sre 
quercifexr, 8 
pocnoe 296, 831, 834, 835, 839 
Leva nigra, 631 
striata, 531 
Lema concolor, 464 
nigrovittata, 464 
Lemonias chalcedon, 640 
Lemonup#, 631 
Leperisinus californicus, 617 
Lepidilla kelloggi, 124 
LepiporTera, 51, 53, 629, 878 
Lepidosaphes beckt, 305, 829, 830, 842 
carinata, 
ceanothi, 307 
concolor, 307, 830 
306 


gloveri, 306, 827, 842 
ulmi, 40, 306, 827, 828, 829 
Lepidostoma cinereus, 177 
stigma, 177 
Lepismip™, 55 
Lepisma domestica, 56 
reticulata, 66 
rubro-violacea, 66 
saccharina, 66 
Leprus glauctpennis, 76 
angens, 76 
LepTipz, 552, 557 
LEpTINIDs, 380 
Leptinillus ‘aplodontie, 380 
Leptinotarsa decimlineata, 469 
Leptocella coloradensis, 177 
extlis, 177 
gracilis, 177 
minuta, 177 
LEPTocERIDs, 174, 175, 177 
Leptoconops, 
americanus, 641 
kerteszi americanus, 641 
torrens, 541 
Leptocoris trivitiatus, 333, 346 
LEPTOGASTRIN”, 559 
Leptoglossus, 342 
clypealis, 343 
occidentalis, 343 
phyllopus, 343 
zonatus, 324 
Leptomastidea abnormis, 836 
Leptophlebia gregalis, 139 
memorialis, 139 
pallipes, 139 
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rufiwenosa, 139 

vacwva, 139 
Leptopsylla musculi, 626 
LEPTOPSYLLIDA, 626 
Leptostyla, 352 


Leptothorax emersoni glacialis, 862 


Leptothrips mali, 191 
Leptoypha, 352 
brevicornis, 354 
costata, 354 
minor, 364 
Leptura, 794, 795 
barberi, 452 
brevicornis, 453 
chrysocoma, 453 
crasstpes, 453 
grossa, 453 
ampura, 452 
insignis, 453 
leta, 453 
matthewst, 453 
obliterata, 452 
sexmaculata, 452 
soror, 452 
subargentata, 452 
Leptysma mexicans, T8 
Leskia gilensis, 579, 726 
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flavida, 149° 
longipennis, 150 
luctuosa, 149 
nodisticta, 149 
odiosa, 149 
pulchella, 149 
quadrimaculata, 149 
saturata, 149 
LIBELLULIDA, 146, 148 
LiIBYTHEIDA, 631 


Lice, bark, 51, 52, 54, 123, 124 


bird, 126 
biting bird, 51, 52, 126 
book, 51, 52, 53, 123, 124 


plant (see Aphis) } 200, 223, 229, 355 


jumping, 218 
sucking, 51, 53, 192 
true, 192 
wood, 2 

Lichens, 303, 304 
spray to remove, 304 
Ligyrus gibbosus, 446 
ruginasus, 446 
Lilac borer, 727 
leaf roller, 749 
Lily aphis, 252 
Limacopip#, 654 


Lestes alacer, 145 Lime, hydrated, 28, 427, 636, 662 
congener, 145 Lime-sulfur, 28, 30, 38, 39, 4i, 44, 49, 187, 
disjunctus, 145 215, 225, 238, 266, "318, 719, 746 


forcipatus, 145 
sigma, 145 
stultus, 145 
uncatus, 145 
unguiculatus, 145 
Lestophonus icerye, 615 
Lethocerus americanus, 367 
angustipes, 367 
annulipes, 367 
Leucaspis kelloggt, 828 
Leucopis bella, 617 
bellula, 617 
griseola, 617 
nigricornis, 617 
simplex, 617 
ere 141 
frigida, 150 
gracialis, 150 
hagent, 150 
hudsonica, 150 
intacta, 150 
proxima, 150 
LrucospPip®, 814 
Lrucospipin&, 813 
Leucotermes lucifugus, 118 
Leuctra augusta, 169 
glabrata, 169 
anfuscatap 169 
occidentalis, 169 
Liasemum nitidum, 460 
Irbellula comanche, 149 
composita, 149 


injury, 318, 719 
Lime-sulfur-salt, 317 
Limenitis californica, 648 
Limnephilus, 175 
Limneria pterophore, T9T 
Limnerium fugitivus, 791 

validum, 790 
Limnosiipa, 527 
Limnochares, 364 
Limnodites gerriphagus, 364 
LIMNOPHILIDs, 174, 176 
Limnophilus abbreviatus, 175 

e@qualis, 1 

americanus, 175 

cockerelli, 175 

coloradensis, 175 

concolor, 175 

consimilis, 175 

gravidus, 175 

harrimant, 175 

kincaid, 175 

luteolus, 176 

nebulosus, 176 

ornatus, 176 

oslari, 176 

pacificus, 176 

perjurus, 176 

productus, 176 

radiatus, 176 

rohweri, 176 

secludens, 176 

sttchensis, 176 


j 


a see 
i ee ind = 4 ’ 
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spinatus, 176 
vastus, 176 
Limonius californicus, 393 
discoideus, 393 
infuscatus, 393 
Limotettix extiosus, 211 
Lina californica, 472 
interrupta, 472 
scripta, 472 
tremule, 472 
Linden aphis, 233 = 
mite, 47 
Lindorus gel 418 
Linguatulids, 2 
Linnemyia comta, 580 
Linnet California, 131, 137, 588 
Linognathoides inornatus, 198 
montanus, 198 
Linognathus pedalis, 196 
setosus, 196 
stenopsis, 196 
vituli, 197 
Linoleum, 117 
Linseed oil, 488 
Liodontomerus insuetus, 844 
perplexus, 844 
secundus, 844 
Lion beetle, 455 
Liosomaphis berberidis, 246 
howardi, 246 
rhois, 247 
Liothrips fasciculatus, 191 
tlex, 191 
dumosa, 191 
macconnelli, 191 
montanus, 191 
Liparip”, 657, 692 
Lipeurus assessor, 127 
buculus, 137 
californicus, 133 
caponis, 133 
confidens, 138 
constrictus, 137 
densus, 138 
docophoroides, 133 
ferox, 138 
gallipavonis, 133 
tntroductus, 133 
laculatus, 138 
limitatus, 138 
longipilus, 138 
macilhennyi, 138 
picturatus, 138 
polytrapezius, 133 
protervus, 133 
squalidus, 137 
taurus, 138 
temporalis, 138 
testaceus, 138 
variabilis, 133 
varius, 138 


Lipolexis chenopodiaphidis, 789 
fuscicornis, 789 
Inpoptena depressa, 619 
subulata, 619 
Lipura fimetaria, 59 
Lissonota evetrie, 794 
LISTROPHORID®, 40 
Litaneutria borealis, 110, 111 
minor, 110 
obscura, 110 
pacifica, 110, 111 
skinnert, 111 
Lithobians, 7 
Iithocolletis agrifoliella, 748 
alnicolella, 749 
apicinigrella, 748 
arbutusella, 748 
crategella, 748 
felinella, 748 
gaultheriella, 748 
incanella, T48 
ledella, 748 
nemorts, T49 
salicifoliella, 748 
tremuloidiella, 748 
umbellularie, T49 
Lirsosup™, 654, 657 
Litus armatus, 818 
Livia caricis, 218 
Lixt, 504 
Lixophaga variabilis, 679 
Lizus asper, 504 
Jimbriolatus, 504 
macer, 504 
mucidus, 604 
musculus, 504 
parcus, 504 
perforatus, 604 
Lobsters, 1, 2 
Locust (also see Grasshopper) 
arid, 81 
black-winged, 76 
blue-winged, 78 
Bruner’s, 81 
Carolina, 76 
creosote, 75 
cut crest, 75 
dark-striped, 83 
detestable, 83 
differential, 82 
grouse, arid, 71 
Aztec, 71 
Brunner’s, 70 
ineurved, 71 
primitive, 71 
toltectan, 71 
western, 71 
herbaceous, 83 
jumping, 84 
leather-colored, 78 
lesser migratory, 80, 562 
long-winged, 77 
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marginate, 83 
migratory, lesser, 80 
northern, 81 
Packard’s, 84 
pale-spotted, 80 
pale-winged, 77 
red-legged, 83 
red-wing, 77, 578 
Rocky Mountain, 84 
rusty, 81 
salt, 75 
Sonoma, 84 
spotted-winged, 76 
Thomas, 84 
two-striped, 81 
Utah, 78 
western, 84 
Locust aphis, 233 
borer, 456 
Locusta fuliginosus, 92 
Locustip#, 70, 71, 86 
Locustina, 75, 78 
Locusts, 71, 200 
band-winged, 75 
grouse, 70 
pigmy, 70 
slant-faced, 75 
spine-breasted, 78 
Logs, 14, 15 
Lomamyia texana, 165 
Lonchea polita, 520 
LoncH2ID&, 598 
Longspur, Lapland, 136 
Loon, 130, 136 
Pacific, 130, 133, 136, 137 
red-throated, 133, 138 
Lophyrus gillettei, 768 
Lotrionte fruit fly bait, 602 
Louse (see Aphis, Plant Louse, Lice) 
badger, 131 
bird, giant, 130 
biting, cat, 133 


cat, 133 
cattle, blue, 197 
capillate, 197 
red, 131 
chickaree, 195 
chicken, large, 133 
lesser, 183 
variable, 133 
chipmunk, 195 
Colorado gopher, 133 
cootie, 193 


crab, 193 
deer, biting, 131 
sucking, 197 
dog, biting, 131 
sucking, 196 
duck, biting, 130 
red, 133 
squalid, 137 
eared, 198 
eight-spotted, 131 
European pigeon, 133 
fox, 131 
giant bird, 130 
goat, biting, 130 
sucking, 196 
gopher, 131 
Colorado, 133 
goose, 130 
grayback, 193 
guinea pig, 128 
oval, 128 
hairy, 195 
head, 193 
hen, common, 128 
Herms’, 131 
hog, 195 
horse, biting, 131 
sucking, 194 
kangaroo, 127 
rat, 195 
King’s, 131 
long-nosed ox, 197 
marmot, 198 
mountain, 131 
mouse, field, 195 
pocket, 195 
white-footed, 196 
owl, bird, 623 
ox, long-nosed, 197 
short-nosed, 194 
Pacific, 198 
partridge, 133 
pigeon, 137 
juropean, 133 
pocket mouse, 195 
poultry, baby, 128 
porcupine, 133 
quail, California, 133 
rabbit, sucking, 195 
rat, kangaroo, 196 
spined, 198 
wood, 198 
sealion, 198 
seal, 198 
pee eaye ee 131 


short-nosed ox, 194 

skunk, 131 

squalid duck, 137 

squirrel, 195 
California gray, 195 
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flying, 195, 198 
ground, larger, 198 
Osborn, 195 
western, 195 
long-headed, 195 
tree, 198 
swan, white, 137 
three spined, 196 
turkey, 133 
walrus, 198 ' 
Louse, plant (see Aphis) - 
Loxostege commixtalis, 706 
similalis, 581, 582, 705 
sticticalis, 581, 706, 782, 785, 786, 792 
Lucanipa, 439, "447 
Lucanus mazama, 447 
Luceria tranquilla, 686, 823 
Luctidota fenestralis, 386 
Lucilia ee Hel 
sericata, 6: 
Ludius ierogtyphiou, 393 


noxtus, 394 

pruininus, 394 
Luperodes bivittatus, 476 
Lupine aphis, 250 

pod borer, 594 

seed weevil, 499 


antiacis, 660 
piasus, 660 
Lyc@nip#@, 631, 648 
Lycips, 384, 385 
Lycophotia margaritosa, 580, 582, 584, 585, 
683, 785, 788, 793, 797, 322 
Lycosa pratensis, 982 
Lyctipa, 407, 438 
Lyctus, 438 
brunneus, 438 
cavicollis, 438 
linearis, 438 
planicollis, 489 
Lypwa, ae 
Lye, 266, 8 
LyGxpm, 335, 336, 346 
Lygeus bicrucis, 348 
fasciatus, 346 
kalmi, 348 
leucopterus, 349 
rechwatus, 347, 348 
trivitiatus, 345 
truculentus, 348 
Lygus elisus, 363 
pratensis, 333, 362 
sallet, 363 
LyManrTRuD», 657, 692 
_LyMExyLonips, 384 
LyMNADID&, 631, 639 
Lynchia brunnea, 623 
maura, 623 
Lynx, 628 
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Lyonetia candida, 761 
speculella, 751 
Lyonerup, 657, ee a 750 
Lysiphlebus flavidus, 79 
testaceipes, 790, 812, 313, 824, 835 
Lysol, 404 
Lytta cyanipennis, 390 
insperata, 391 
nuttalli, 390 
stygrca, 390 
LyttTipm, 389 


Macuitipa, 55, 66 
Machilis, 56 
aurantiacus, 56 
orbitalis, 56 
Macrobasis albida, 390 
ammaculata, 390 
longicollis, 390 
unicolor, 390 
Macrocentrus cerasivorane, 784 
Macrocerip”, 528 
Macrocheles musce, 36, 589 
Macrodactylus subspinosus, 445 
uniformis, 445 
Macrodiplaz balteata, 150 
Macromaa, 141 
annulata, 148 
magnifica, 148 
pacifica, 148 
Macropuy#, 760 
Macropipa, 890 
Macrops hyperodes, 498 
Macrosiphoniella sanborni, 261 
Macrosiphum (also see Illinoia), 789 
albifrons, 250, 790 
ambrosie, 260 
artemisie, 250, 789 
californicum, 260 


frigide, 250 
ranarvum, 260, 790 
udoviciane, 250 
rhododendri, 250 
rose, 261, 788, 790, 828 
rudbeckie, 251 
sanborni, 251 
solanifoli1, 251 
solidaginis, 261 
Macrotoma Leo 62 
vulgaris, 6 
Madiza Sate 611 
Madremyia saundersi, 682 
Madrona psyllid, 221, 222 
shield bearer, 724 
thrips, 182 
Magdalis, 499 
enescens, 499, 820, 824 
alutacea, 499 
cuneiformis, 499 
gentilis, 499 
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gracilis, 499 
leconter, 499 
superba, 499 
tenebrosa, 499 
tinctipennis, 499 
proxima, 499 
baggot (see Fly) 
apple, 604 
cabbage, 592 
hemlock bark, 567 
Mexican orange, 600 
olive, 600 
onion, 590 
raspberry cane borer, 595 
seed corn, 592 
squash root, 590 
wheat sheath stem, 616 
stem, 610 
Magnesium arsenate, 427 
Magpie, black- billed, 136 
Mah Jong sets, beetle injury to, 438 
Matacuiipaé, 384, 388 
Malacomyza frinosa, 165 
fitchi, 165 
Malacosoma, 799 
ambisimilis, 792 
americana, 582, 696, 785, 792, 797, 822, 
828, 853 
californica, 579, 582, 583, 585, 697, 797, 
799, 822 
constricta, 582, 583, 697, 784, 797, 822 
disstria, 581, 582, 583, 586, ‘695, 785, 
788, 792, 797, 799, 828 
erosa, "696 
fragilis, 583, 585, 697, 797, 798 
pluviahs, 582, 697, 784, 793 
Malaria, 533, 538 
abatement districts, 533 
pigeon, 623 
Matuopuaaa, 51, 52, 126, 192 
Mallophora, 559 
Malva butterfly, 647 
miner, 481 
Mamestra picta, 685 
trifoli1, 684 
Man (also see Humans), 17, 20, 21, 41, 42, 
43, 198, 552, 555, 587, 590, 626, 627, 628 
Mange, dry, 41 
dog, 42 
epizootic, 41 
face, 41 
hog, 42 
horse, 41 
mites, 40, 41 
symptomatic, 4] 
tail, 42 
Manipip», 698 
Man root borer, 727 
Mansonia (see Torniorkynchus), 635 
Mantid, bordered, 1 
boreal, 111 
California, 111 
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Carolina, 111 

minor, 110 

obscure, 110 

Pacific, 111 

Skinner’s, 111 

solitary, 111 

stick, 110 

Townsend’s, 111 
Mantipa@, 109, 110 
Mantids, 34, 51, 52, 109 
Mantispa brevicollis, 154 

brunnea occidentis, 154 

ee 154 

sayt, 1 
Martie marked, 154 

western, 154 
MAantIsPIpa, 151, 154 
Mantispiella pulchella, 154 

scabrosa, 154 
MantopgEa, 51, 69, 102, 109 
Manrtorpra, 109 
Mantura floridana, 479 
Manzanita aphis, 230 

psyllid, 221 

scale, 303 

serica, 440 
Maple aphis, 234 

erinose mite, 49 

scale, cottony, 291 
Maracanda henshawi, 163 
Maracandula bellula, 163 

pygmeus, 163 
MArGARODIN#, 270 
Margaropus annulatus, 20 
Marmara, 749 

arbutiella, 749 

pomonella, 749 
Marmot, 20, 198 
Masaripa@, 877, 889- 
Masaris vespoides, 889 
Maseochara valida, 571 
Masicera eufitchie, 583 
Matsuccoccus acalyptus, 270 

fasciculensis, 270 
Mayate, 445 
Mayetiola destructor, 545 
Mayflies, 51, 53, 54, 189 
Meadowlark, 20 
Meal worm, yellow, 433 
Mealywing, yen 

wings, 151, 1 
Mealybug (see Seale), 412, 413 

Baker’s, 283, 617 

citrophilus, 282, 283, 617 

citrus, 280, 282, 283, 388, 617 

clover root, 283 

cypress, 284 

eriogonum, 281, 617 

golden, 280 

grape, 283 

grass, salt marsh, 284 

Smith’ 8, 285 
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ground, 285 
Japanese, 283 

dee ead; 283 
palm, 284 

redwood, 284, 413 
sage, white, 281 

salt marsh grass, 284 
solanum, 286, 550 
yucca, 286 


Mealybugs, 155, 157, 264, 265, 267, 268, 


ihe 286, 412, 413, 414, 415, 418, 617, 
yi 

Mealywings, 200 
Meat, 587, 884 

dried, 38, 389, 405, 434, 607 
Mecoptsra, 51, 52, 54, 170 
Mediterranean fruit fly, 600 
Megachile, 893, 896 

calogaster, 895 

cleomis lippe, 895 

emarginata, 895 

latimanus, 896 

lippe, 895 

perthirta, 895 
MeGaAcuHiLipaé, 890, 893 
Megacyllene antennatus, 456 
Megalomus latus, 156 

minor, 156 

meestus, 156 
MeEcatopTera, 51, 152 
M [les dunator, 796 

nitida, 7 

nortoni, 796 
Megastigmus, 844 

albifrons, 844 

lasvocarpe, 844 

picea, 844 

pinus, 844 

spermotrophus, 844 

tsuge, 844 
Megastizus unicinctus, 77, 873 
Megilla maculata, 419 
Melanactes densus, 394 
Melaneterius infernalis, 384 
Melanophila acuminata, 399 

californica, 399 

consputa, 399 

drummondi, 399 

fulvoguttata, 399 

drummondi, 794 

gentilis, 399 

wmtrusa, 399 

pini-edulis, 399 


_ Me tanoptt, 80, 81 


_ Melanoplus, 80 


affims, 80 

alaskanus, 81 

aridus, 81 

Gus 80, 84, 586, 853 
bilituratus, 

bivitiatus, 81, 586 
borealis, 81 
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brunert, 81 
cinereus, 81 
collaris, '86 
devastator, 81, 586 
conspicuus, 81 
differentialis, 82, 582, 586 
extremus, 81 
femoratus, 83 
femur-rubrum, 83, 84 
flavoannulatus, 86 
fedus, 8 
herbaceus, 83 
marginatus, 83 
amplus, 83 
pauper, 83 
occidentalis, 84 
packardi, 84 
saltator, 84 
sonomensis, 84 
spretus, 80, 84 
thomasi, 84 
Melanoxantherium beulahensis, 234 
flocculosum, 234 
populifolie, 234 
rufulum, 234 
smithie, 234 
Me asip&, 385, 394 
Melasis rufipennis, 394 
Melecta californica, 891 
Meleoma innovata, 161 
mexicana, 161 
pallida, 163 
verticalis, 161 
Melissopus latiferreanus, T30 
Meliteea chalcedon, 640 
Melittia gloriosa, 727 
grandis, T27 
MELLININ», 872 
Meloborus laspeyresie, 792 
Me orp, 384, 389 
Melon aphis, 241, 388, 617 
fly, 602 
maggot, 602 
Melophagus ovinus, 618, 619 
montanus, 621 
MELyRID#, 384, 388 
Mempracip™, 199, 203 
Membracis bubalus, 204 
festina, 205 
inermis, 205 
latipes, 206 


' Memythrus robinie, 728 
: Menopon alaskense, 128 


alternatum, 128 
bisertatum, 128 
consanguineus, 130 
corporosum, 128 
decoratum, 128 
dissimile, 130 
distinctum, 128 
galling, 128 
anfrequens, 128 
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insolens, 130 
trrumpens, 128 
kuwami, 128 
loomisi, 128 
mestum, 128 
malleus, 130 
monostechum, 128 
navigans, 128 
numerosum, 128 
pallidum, 128 
paululum, 128 
persignatum, 128 
pteulans, 128 
robustum, 128 
stramineum, 128 
striatum,128 
trigonocephalum, 128 
MENOPONID™, 128 
Meraporus, 819 
vandinei, 823 
Mercurial ointment, 36 
Merhynchites bicolor, 488 
Merisus destructor, 824 
tsosomatis, 843 
Mermis, 73, 97 
Merodon equestris, 672 
Merolonche lupini, 781, 792 
Meromyza americana, 610 
nigriventris, 610 
punctifer, 610 
Meropip#, 170 
Meroporus (see Meraporus) 
Merotettiz pristinus, 71 
Mesidia gillette:, 827 
Mesochorus agilis, 792 
diversicolor, 792 
perniciosus, 792 
Mesogramma geminata, 670 
Mesograpta geminata, 670 
Mesoleius balteatus, 794 
gymnonychi, 794 
Mesoleptus dubitatus, 790 
Mesostenidea thoracica, 902 
MESOVELIID, 335 
Mesquite borer, round headed, 456 
girdler, 460 
Merganser red-breasted, 133, 138 
Messor andrei, 8 
pergandei, 860 
Mestocharis wilderi, 820° 
Meteorus, 784 
agilis, 785 
archipsidis, 785 
communis, 784 
coquillett:, 785 
dimidiatus, 785 
_ euchausie, 785 
floridanus, 785 
humilis, 785 
hyphantrie, 785 
loxostegei, 785 
mallinervis, 785 


mamestre, 785 
noctivagus, 785 
ecopsidis, 785 
orchesie, 785 
petiolariferus, 784 
pretiosus, 784 
relativus, 785 
trachynotus, 785 
triangularis, 785 
vulgaris, 785 
METHOCID!, 878 
Metoponium abnorme, 428 
cylindricum, 428 
Metriona bicolor, 482 
Metriocnemus edwardsi, 641 
Mexican cactus fly, 571 
jumping bean, 734 
orange maggot, 600 
Mezira mesta, 346 
Mezium americanum, 433 
Miana bug, Persian, 17 
Micracis suturalis, 619 
Micrasema scissum, 176 
Micrella monella, 234 
Microbembex aurata, 877 
hirsuta, 877 
monodonta, 876 
Microbracon, 822 
angelesius, 787 
hebetor, 783, 819 
hyslopi, 783 
johannsent, 784 
zanthonotus, 784 ° 
Microcentrum laurifolium, 87 
retinerve, 87 
rhombifolium, 87, 843 
Microcrypius osculatus, 799 
Microdon, 857 
marmoratus, 566 
pipert, 566 
tristis, 566 
cothurnatus, 566, 867 
Microdus medius, 786 
Microgaster comptane, 783 
croceipes, 783 
facetosa, 783 
lunatus, 782 
phthorimee, 783 
MIcroGASTERIN&, 780 
Micromus, 156 
angulatus, 157 
montanus, 157 
variolosus, 157 
Microprzip™, 598 
Microphotus angustus, 387 
Microphthirus uncinatus, 196 
Microplitis alaskensis, 783 
autographe, 783 
brassicw, 783 
croceipes, 783 
nigripennis, 783 
plutelle, 783 
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MicropreryGipm, 652 


- Microterys flavus, oat 841 


mazzinini, 819, 83' 


| titiant, 836 


Microthrips piercei, 182 

Microtrombidium locustarum, 34 

Microvelia americana, 364 
hornt, 364 

Microweisea missella, 413 
suturalis, 413 

Middlings (also see Bran), 73. - 


an e (see Fly) 


alfalfa gall, 546 

erent gall, 644 
box leaf, 549 
cactus, 548 
California pitch, 549 
chrysanthemum gall, 544 
clover crown, 532 
clover, 542 
fickle, 631 
Monterey pine, 548 
red spider, 450 
wheat, 548 
wild rye, 542 

Midges (also see Flies, Gnats), 528, 540 
gall, 527, 641 
net-winged, 527 
owl, 527, 532 

Mildew, 419 
apple, 180, 239 
grape, 217, 467 


_ Minicuip, 599 


Milkweed, aphis, 248 
beetle, blue, 469 
borer, 462 
bug, 346, 347 


_ Milliped, common, 4,5 


Millipeds, 4 

Mimatomus peliatus, 830 

Miogryllus ineatus, 100 
pictus, 100 

Miranda aurantia, 15 


_ Miripa, 336, 360 
M ischocyttarus i seabise, 8 888 


Misumena aleatoria, 875 
Mite, alfalfa, 30 
almond, 24 
angel, little, 34 
apple, ne 


eaf, 
artemisia Pen 49 
balsam ad 40 
bamboo, 33 
barley, 25 
beach, red, 33 
beaver, 
beet, 40 
bird, 36 
blackberry, 47 
boreal, 29 
_ bovine sarcoptic. 42 


broad-footed, 32 

brown, 24, 35, 185 

bud, filbert, 47 

bulb, 36 

California citrus, 26 
ground squirrel, 43 


’ cardinal, 26 


cat scabies, 42 
cedar, 26 
cereal, 38 
cheese, 38 
chicken, 34 
body, 42 
depluming, 42 
leg, 43 
citrus, 26 
clover, 24 
coccid-eating, 40 
common red spider, 25, 27, 33, 35, 49, 
156, 165, 185, 383 
corn, 29 
cotton blister, 49 
cottonwood, 48 
crown, 26 
currant gall, 49 
cyclamen, 37 
date, 30 P 
David peach, 49 
demodectic mange, 43 
depluming, chicken, 42 
dog follicular, 43 
mange, 42 
dried fruit, 38 
elongate, 39 


’ erinose Brape, 49 


maple, 4 

eucharis, 39 

European red, 29, 35, 156, 165, 185, 
383 


fig, 47 
fi poop, 35, 47 


fungus, 35 
gall, artemisia, 49 
currant, 49 
linden, 47 
plum leaf, 48 
twig, 48 


grain, 38 
grape erinose, 49 


ground squirrel, 48 

hieroglyphic, 36 

hog follicular, 43 
mange, 42 

horse hock, 42 
mange, 41 
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itch, 41 
Norwegian, 41 
jumping, 25 
Juniper, 49 
leg, scaly, 43 
linden, 47 
little angel, 34 
locust, 34, 72 
mange, dog, 42 
hog, 42 
horse, 41 
tail, 42 
maple erinose, 49 
mountain, 29 
mouse, 35 
mushroom, 38 
Norwegian itch, 41 
orchard, red, 33 


pear leaf blister, 35, 44 
rust, 50 
pine needle, 48 
plum leaf gall, 48 
twig gall, 
poultry, 34° 
predaceous, 36, 47 
rat, 38 
red, common, 24, 34, 156, 185 
beach, 33 
European, 29, 35, 156, 383 
orchard, 33, 205 
Pacific, ee 
spider, common, 25, 27, 33, 35, 49, 59, 
162, 165, 383 
roost, 34 
root, 40 
rust, 49 
rusty leaf, 50 
sarcoptic bovine, 42 
sheep, 42 
scab, sheep, 42 
symbiotic, 42 
scabies, cat, 42 
scaly leg, 43 
sheep sarcoptic, 42 
scab, 42 
silver, 49 


peach, 
six-spotted, 27, 156 
squirrel, ground, 43 
superb, 34 
symbiotic scab, 42 
tail mange, 42 
terminal, 33 
tree, 36 
two-spotted, 27, 35, 156, 165, 185, 383 
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ventricose, 36, 483 

walnut blister, 47 

Weldon’s, 29 

wheat, green, 22 

whirligig, 23 

wild cotton blister, 49 

Willamette, 29 

willow gall, 49 

yellow, 27, 29, 35, 165 
Mites, 1, 8, 16, 22, 360, 413, 510 


cheyletid, 23 
chiggers, 34 
eupopid, 22 
erinose, 43 
follicle, 43 
gall, 43 
hair-clasping, 40 
harvest, 34 
insect, 40 
itch, 40 
lung, 43 
ordiard: 59, 413 
parasitic, 34 
phytoptid, 43 
psoropid, 41 
root, 37 
running, 33 
scarcoptid, 40 
scab, 40 
snout, 22 
soft- bodied, 36 
Moeollerius versicolor, 862 
Merophora neoclyti, 796 
Mogonatopus ombrodes, 880 
Mo.annipa, 174, 175 
Molasses, 64, 73, 428, 445, 467, 479 
Mole, 20 
cricket, 99 
Monanthia, 351° 
Monarch butterfly, 639 
Monarthropalpus buxi, 649 
Monellia californica, 233 
carye, 233 
caryella, 233 
Monieziella, 38 
angustus, 38 
bipunctata, 38 
Monochamus maculosus, 459 
scutellatus, 459 
oregonensis, 459 
Monoctonus secundus, 790 ’ 
Monodontomerus montivagus, 844 
Monohammus maculosus, 459 
scutellatus, 459 
Monomorium destructor, 858 
ergatogyna, 857 
minimum, 867 
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pharaonis, 857 
Monophadnoides rubi, T62 


- ‘Monophadnus rubi, 762 


MoNoPHLEBIN#, 269 
Monoxia consputa, 473, 579. 
debilis, 473, 
puncticollis, 478 
Moose, 21 
MorpELLID&, 384 
Mordwilkoja vagabunda, 259 
Mormomyia unicolor, 177 
Mormon cricket, 92 
Morotettix pristinus, 71 
Mosaic, 207, 253 
Mosquito hawks (see Dragonflies) 
Mosquito, Alaska, 534 
broad-winged, 535 
common, 534 
destroyer, 540 
Dyar’s, 534 
field, 537 
house, 534 
house, European, 534 
little black, 534 
malaria, European, 589 
malaria, woodland, 539 
rainbarrel, 535 
salt marsh, brown, 537 
salt marsh, California, 538 
snow, 535 
snow, common, 537 
| ed ee 
wayside eline, 
white dotted, 534 
white banded, 34 
Mosquitoes, 142, 146, 527, 582, 562 
Moth, achemon sphinx, 665 
acrea, 676 
alfalfa semi-looper, 687 
webworm, 705 
American clearwing, 722 
plum borer, 710 
Angoumois grain, 36, 714 
antique tussock, 694 
apple, brown, 719 
ruit miner, 743 
leaf miner, 747 
blotch miner, 748 
pandemis, 737 
skin miner, 749 
worm, 738 
tree tent caterpillar, 406, 696 
worm, lesser, 729 
Arizona navel orange worm, 708 
wild cotton, 719 
army cutworm, 682 
armyworm, 684 
beet, 686 
fall, 686 
: western, 682 
wheat head, 685 


yellow-striped, 686 
| 


artichoke plume, 712 
bagworm, tornillo, 703 
banded woolly bear, 675 
bean pod borer, 709 
beemoth, 707 
beet army worm, 676 
berry plume, 714 
blackberry crown borer, 720 
leaf skeletonizer, 741 
box elder leaf roller, 737 
twig borer, 728 
brassy cutworm, 684 
brown day, 672, 781 
brown tail, 376 
Bruce’s measuring worm, 699 
bud, 728 
buek, 671 
Nevada, 671 
bulb, scavenger, 719 
cabbage looper, 687 
webworm, imported, 704 
California oak, 342, 688 
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peach borer (see Pacific peach tree 


borer) 
cankerworm, fall, 698 
spring, 699 
carpenter, 753 
pine, 754 
cascara pouch, 714 
case bearer, California, 745 
cigar, 744 
Volck’s, 745 
Catalina cherry, 730 
ceanothus silk, 667 
celery leaf-tier, 705 
looper, 687 
Cerisy’s sphinx, 663 
cherry borer, 726 
sphinx, wild, 663 
tree tortrix, 737 
Chersis sphinx, 663 
Chinese silkworm, 697 
chocolate, 711 
cigar case bearer, 744 
clothes, case making, 752 
webbing, 752 
clover bey worm, 706 
coccid, 710 
codling, 377, 406, 579, 731 
corn earworm, 679 
stalk borer, larger, 706 
lesser, 709 
small, 706 
cotton, Arizona wild, 719 
bollworm, 679 
cutworm, 685 
leaf perforator, 750 
worm, 688 
cottonwood crown borer, 722 
leaf miner, 750 
cranberry blackhead fireworm, 740 
currant borer, imported, 724 
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fruit worm, 709 
spanworm, 700 
cutworm, army, 682 
brassy, 684 
cotton, 685 
granulated, 682 
greasy, 683 
olive green, 684 
pale western, 681 
red-backed, 682 
variegated, "683 
cypress, 744 
cone, 734 
diamond back, 742 
Douglas fir cone, 728 
pitch, 727 
tortricid, 730 
dried fruit, 710 
eggplant leafminer, 717 
eight-spotted forester, 678 
elegant sphinx, 663 
fall armyworm, 686 
cankerworm, 698 
fall webworm, 677 
spotless, 678 
false ie gall, 714 
fern, 6 
fig, 711 
fir tussock, 693 
flour, Mediterranean, 711 
forest tent caterpillar, 695 
fruit tree leafroller, 735 
fungus, 751 
garden webworm, 705 
giant noctuid, 688 
Glover’s silk, 668 
goat, 753 
gooseberry fruit worm, 709 
spanworm, western, 700 
granulated cutworm, 682 
grape leaf folder, 579, 704 
pamcr neh aus 
plume, wild, 714 
greasy cutworm, 683 
great basin tent caterpillar, 697 
sive leaf-tier, 706 
gypsy, 
hawk, eyed, 663 
poplar, 664 
hollyhock leaf skeletonizer, 750 
hornet, 720 
hornworm, southern, 600 
tobacco, 662 
horseradish webworm, 743 
huisache, 717 
icerya, 720 
Indian meal, 712 
imported cabbage webworm, 704 
currant borer, 724 
iris, wild, 728 
Isabella tiger, 675 


jumping bean, Mexican, 734 
lesser apple worm, 729 
lilac borer, 727 
leaf roller, 749 
locust clearwing, 728 n{ 
lodgepole pine needle, 715 
tip, 728 
looper, cabbage, 687 
celery, 687 
oak, 701 
omnivorous, 701 
lupine pod borer, 709 
stem caterpillar, 755 
Madrona shield bearer, 742 
man root borer, 727 
meal, Indian, 712 
snout, 706 
Mediterranean flour, 711 
Mexican jumping bean, 734 
miner, apple fruit, 743 
leaf, 74 
blotch, 748 
skin, 749 
cottonwood leaf, 750 
eggplant leaf, 717 
lodgepole pine needle, 715 
orange peel, ; 
pine leaf, 716 
spruce leaf, 716 
strawberry crown, 715 
morning glory plume, 714 
sphinx, 
mottled umber, 701 
mulberry pam 697 
Nevada buck, 671 
New Mexico range caterpillar, 672 
oak, California, 342, 688 
looper, 701 
ribbed case bearer, 750 
tussock, 693 
oblique-branded leaf roller, 786 
olive green cutworm, 684 
omnivorous looper, 701 
orange peel miner, 749 
eS 737 
worm, Arizona navel, 708 
Oslar’s tussock, 694 
Pacific poplar, 722 , 
painted desert, 678 
pale western cutworm, 681 
pandora, 670 
peach borer, western, 397 
tree borer, 724 
Pacific, 722 
_ twig borer, 718 
pine carpenter, 754 
leaf miner, 716 
lodgepole, needle miner, 715 


1p, 
Monterey, tip, 728 
Zimmerman, 708 
pink scavenger, 714 


a ee eee 


a ee ee ee ee ee ee eS ee ee 


Se a ee 
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pitch, Douglas fir, 727 
sequoia, 727 
Peahan, 6s American, 710 
sp 
plume, Ce 712 
berry, 714 
grape, wild, 714 
morning glory, 714 
ragweed, 714 
sunflower, 714 
western, 714 
wild grape, 714 
polyphemus, 668 
poplar hawk, 664 
Pacific, 722 
potato tuber, 716 
prune limb borer, 741 
raspberry root borer, 720 
' reaper dart, 68 
red clearwing, 727 
red-backed cutworm, 682 
red-humped cater ilar, 691 
salt marsh caterpillar, 691 
satin, 694 
sequoia pitch, 727 
sphinx, 663 
silk, ceanothus, 667 
Chinese, 697 
Glover’s, ye 
mulberry, 6 
silver spotted ilinidota, 672 
small corn stalk borer, 706 
southern hornworm, 660 
sphinx, achemon, 665 
big poplar, 664 
Cerisy’s, 663 
Chersis, 663 
elegant, 663 
morning, 666 
plum, 663 
sequoia, 663 
striped morning, 666 
tomato, 660 
twin-spot, 664 
Vancouver, 663 
white-lines, 666 
wild cherry, 663 
spotted halisidota, 673 
spring cankerworm, 699 
Spruce, borer, Sitka, 727 
budworm, 739 
leaf miner, 716 
stalk borer, 686 
strawberry crown borer, 725 
miner, 715 
leaf roller, 729 
western, 718 
striped beet caterpillar, 684 
morning sphinx, 666 
sugar beet crown borer, 711 
_ webworm, 705 
sunflower plume, 714 


sycamore borer, western, 727 
tapestry, 752 


tent caterpillar, apple tree, 406, 696 


California, 697 
coast, 697 
forest, 695 
great basin, 697 
thurberia bollworm, 783 
tiger, 675 
Virginia, 675 
tobacco hornworm, 662 
tomato sphinx, 660 
tornillo bagworm, 703 
tussock, antique, 694 
California, 406, 692 
fir, 693 


oak, 693 

Oslar’ s, 694 

rusty, 694 

white-marked, 698 
twin-spot sphinx, 664 
Vancouver sphinx, 663 
vaporur, 694 
Virginia tiger, 675 
Volck’s case bearer, 745 
walnut girdler, 710 

spanworm, 700 
waxworm, 707 
webworm, alfalfa, 706 

fall, 677 

spotless, 678 

garden, 705 

imported cabbage, 704 

sugar beet, 705 
wheat head armyworm, 685 
white-lined sphinx, 666 
woolly bear caterpillar, 676 
yellow bear caterpillar, 676 
yellow-neck caterpillar, 691 
yellow-striped armyworm, 686 
Yerba Santa gall moth, 746 
yucca, 755 
zebra caterpillar, 685 
Zimmerman pine, 708 


Moths, 51, 53, 629, 651 


arctiids, 656, 673 
armyworms, 657, 678 
bagworms, 653, 703 
basketworms, 703 
cankerworms, 655, 698 
carpenter, 653, 753 
case bearers, 659, 744 
weavers, 653 
clearwings, 653, 720 
clothes, 751 
cutworms, 657, 678 
day flying, 667 
footman, 673 
foresters, 678 
giant silk, 667 
gelechid, 715 
geometrid, 655, 698 
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hawk, 654, 660 
hepialid, 755 
hummingbird, 654, 660 
lappet caterpillars, 695 
leaf blotch miners, 748 
miners, 743, 744, 760, 765 
rollers, 735 
skeletonizers, 704 
loopers, 655, 698 
measuring worms, 698 
millers, 657, 678 
noctuids, 657, 678 
owlet moths, 657, 678 
pistol case bearers, 659 
plume, 653, 712 
prominents, 655, 691 
ribbed case makers, 760 
shield bearers, 742 
silk, 655, 697 
wild, 655, 667 
snout, 704 
spanworms, 655 
sphinx, 654, 660 
syntomid, 672 
tent caterpillars, 655, 695 
tiger, 673 
tineid, 751 
tussock, 657, 692 
twig miners, 743 
yucca, 755 
webworms, 656 
wood, 656, 678 
Mourning cloak butterfly, 643 
Mouse, 20, 35, 195, 626 
grasshopper, 195, 198, 578 
harvest, long-tailed, 195 
house, 195 
lemming, Alaska, 195 
long-tailed, 198 
meadow, 198, 628 
California, 195 
pocket, California, 195 
Great Basin, 195 
long-tailed, 195 
red-backed, 195 
spiny-haired pocket, 131 
white-footed, 198 
Boyle, 195 
Gambel, 195, 198 
redwood, 195, 198 
Muck beetle, "446 
Mud-hen (see Coot) 
Mud dauber, blue, 873 
steel-blue, 873 
yellow and black, 875 
Mule, 41, 131, 194, 587 
killers (see Dragonflies) 
Murgnatia lary a 340, 837, 853 
nigricans, 340 
Murky ground beetle, 377 
Murre, California, 133 
Murrelet, Aleutian, 136 


ancient, 133, 136, 1387 
marbled, 133, 136 
Musca domestica, 35, 588 
Moscip#, 575, 587, 876 
Muscina assimilis, 590 
stabulans, 590 
Museum specimens, 433 
insect, 124, 404, 406, 432, 433, 434 
plant, 124, ” 404, 406, 433, 434 
Mushroom beetle, 410 
mite, 38 
Mustard butterfly, 636 
flea beetle, 478 
Mutilla aureola, 881 
bioculata, 882 
californica, 882 
gloriosa, 882 
montivaga, 882 
propinqua, 882 
sackent, 882 
unicolor, 895 
MotTILuips, 878, 881 
Mycetococcus ehrhorni, 302 
Mycetophila fallax, 631 
mutica, 631 
pectita, 631 
punctata, 531 
scalaris, 531 
MycerTopHitip, 527, 631 
Mycodiplosis acarivora, 560 
Mycomya mendax, 531 
Mypaip@, 553 
Myelois venipars, 708 
Mygnimia ustulata, 884 
Myiophasia robusta, 578 
MyY.aBrip®, 448, 482 
Mylabris alboscutellatus, 485 
amicus, 485 
fraterculus, 486 
limbatus, 487 
obtectus, 383 
pisorum, 484 
protractus, 487 
pruininus, 487 
quadrimaculatus, 484, 823 
rufimanus, 485 
ulket, 487 
uniformis, 486 
Mymarip&, 813, 817 
Myochrous denticollis, 467 
longulus, 467 
squamosus, 468 
Myopa, 5 
Myopsocus coloradensis, 124 
maculosus, 125 
Myothyria vanderwulpi, 579 
Myraptera flavitarsis, 888 
Myrtapopa, 4 
Myrrentomarta, 1, 2 
Myrmecophila formicarum, 99 
manni, 99, 867 
nebrascensis, 99 
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' nehawke, 99 


oregonensis, 99, 359, 860, 864, 866, 867, 


| MyrmecopHiLin#, 99 


——— 


MyYRMELEONID#, 152, 161 
Myrmeleon crudelis, 162 
aia. 162 
diversus, 162 
exitialis, 162 
ammaculatus, 162 
occidentalis, 162 
juvencus, 162 
rusticus, 162 
saluus, 162 
Myrmica ert 862 
bradleyi, 86 
hunteri, 862 
mutica, 862 
brevinodis, 862 
decedens, 862 
frigida, 862 
subalpina, 862 
whymperi, 862 
subrinodis, 862 
glacialis, 862 
lobifrons, 862 
Myrmicinm, 856, 857 


_ Myrmilloides, 881 


Myrmosips, 878 
Myrsidea dissimilis, 180 
Sunerea, 130 
incerta, 130 
-mesoleuca, 130 
ridulosa, 130 
subequalis, 130 
americana, 130 
Mystacides alafimbriata, 177 
nigra, 177 
Myzaphis ahtetina, 239 
rosarum, 245 
Myzocallis alni, 233 
alnifolie, 233 
arundicolens, 233 
arundinarie, 233 
californicus, 233 
castanee, 232 
castanicola, 233 
davidsoni, 233 
maurert, 233 
pasamie, 233 
robiniem, 234 
ubmifoli, 234 
Myzus, 2 
 aquilegia, 251 
braggt, 251 
cerast, 261, 788 
circumflexum, 252 
fragefolii, 252 
houghtonensis, 264 
lycopersict, 253 
persica, 253, 790, 828 
vhamni, 2 


Pee, 254 
ribis, 2 
varians, O58 
vince, 252 


NaABID&, 336, 358 
Nahis ferus, 358 
N#ocEIpm, 334 
Namamyjia plutonis, 177 
Naphthalene, 625 
Narnia, 343 
femorata, 343 
inornata, 343 
pallidicornis, 343 
snounr, 343 
wilsont, 343 
Navcorip#, 334, 366 
Nautical borer, 457 
Neanura gigantea, 59 
ornata, 59 
serrata, 59 
NEANURIN&E, 58 
Necrobia ruficollis, 389 
rufipes, 389 
violacea, 389 
Necrophorus gutiula, 380 
hecate, 380 
marginatus, 380 
pustulatus, 381 
melsheimerz, 381 
nigritus, 381 
Nectarosiphum rubicola, 249 
Neduba carinata, 81 
convexa, 81 
picturata, 81 


| Negomphoides stigmata, 146 


Neides muticus, 346 
NeEIpip#&, 336, 346 
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geste albilinea, 582, 583, 685, 782, 
1 . 


5; 


Nematin2, 760 


Nematoneura malvacearum, 769 


Nematus ribest, 768 
Nemeritis canescens, T91 
NEMESTRINID, 552 
Nemobius, 99 

cubensis mormonius, 99 

fasciatus, 99 

mexicanus, 99 

neomexicanus, 99 

pictus, 100 

utahensis, 99 
Nemocera, 525, 626 
Nemorilla maculosa, 681 
Nemosoma (see Nemozoma) 

attenuatum, 408 
Nemoura, 166 

biloba, 169 

californica, 169 

cinctipes, 169 

coloradensis, 169 

cornuta, 169 
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delicatula, 169 Nicocles, 559 
depressa, 169 dives, 569 
flexura, 169 Nicodust, 180, 187, 207, 218, 214, 215, 216, 
frigid1, 169 218, 2 20, 225, 932, 236, 239, eh, 252, 
glabra, 169 2538, 464, 489, 765 
unterrupta, 169 Nico-sulfur dust, 180, 239 
nevadensis, 169 Nicotine, 41, 187, 215, 216, 218, 220, 238, 
oregonensis, 169 241, 341, 344, 545, 
pallida, 169 sulfur dip, ‘41 
venusta, 169 sulphate, 58, 180, 190, 207, 215, 225, 229, 
NeEmourip&, 166, 167, 169 236, 238, 349, 352, 719, 743,” 762, 
Nemozoma attenwatum, 408 7680 
Neoborus illitus, 364 Nighthawk, Pacific, 138 
Neocatolaccus australiensis, 828 Nirmus actophila, 136 
Neoclytus balteatus, 457 giganticola, 138 
caprea, 795 lineolatus, 137 
conjunctus, 389, 457 triangulatus, 1387 
muricatulus, 457 NITIDULID#, 406, 407, 408 
N lectin dee inornatus, 198 Noctuip&, 580, 656, 657, 678 
leviusculus, 198 Nodonota tristts, 466 
marmotz, 198 Neconcephalus triops, 91 
pacificus, 198 No.ip&, 657 
sciurinus, 198 Nomapip&, 890, 891 
sciuropteri, 198 Nomius pygmeus, 377 
Neohermes californicus, 152 No-see-ums, 528, 540 
Neolasioptera trimera, 645 Nosema bombycis, 698 
Neomysia interrupta, 424 Noserus plicatus, 429 
NEONEURINA, 780 Nothochrysa californica, 161 
Neophasia menapia, 636 Notidobia assimilis, 177 
occidentalis, 584 griseola, 177 
terlooti, 635 ; nigricula, 177 
Neopsylla musculi, 626 Notiomyta mexicana, 177 
Neoscrara trifolii, 632 NoropontTip@, 655, oo 
Neosigniphora elongatus, 842 Notedres minor cati, 4 
Neosteleopyga rhombifolia, 106 Notolophus antiqua, 604, 797, 799, 822 
Neotermes, 117 Notonecta indica, 
N eee ala viole, 255 insulata, 365 
Nepa, mexicana, 366 | 
nen 334 366 shooteri, 366 | 
Nepiera benevola, 792 undulata, 365 | 
fuscifemora, 792 NoTonectTip#, 334, 365 
Nepticula canadensis, 765 Notophallus viridis, 22 
ceanotht, 765 Noroprera, 102 
populetorum, 755 Notoxus, 391 
punctulata, 765 calcaratus, 392 
variella, 756 constrictus, 391 
Nepticuipa, 657, 755 monodon, 392 
Nerophilus californicus, 177 Notozus marginatus, 869 
oregonensis, 177 Novius cardinalis, 415. 
plutonis, 177 kebelei, 418 | 
NERTHRID®, 334, 368 NycTERIBUD#, 618, 619, 628 | 
Neuria procincta, 684, 783, 784 Nycterophila coxata, 623 
Neuronta lapponica, 175 Nyctiophylax moestus, 178 | 
Nevroprera, 51, 54, 161, 224 NympHatipa, 631, 639 


Nysius angustatus, 348 
californicus, 349 


Neuroptynx furciger, 163 a 
alabamensis, 349 = 


Neuroterus, 803 


decipiens, 811 . 
saltatorius, 810 pba 
decrescens, 811 niger, 349 a 
saltatorius, 811 Nyssonip&, 871 4 
Nezara hilaris, 341 Nyssonina@, 871 ; 


o% 
_ Oak aphis, 230, 232, 233, 234, 249, 264 
 gallfly, 801 
| girdler, 460 
limb beetle, 483 
looper, 701 
| moth, 342, 688 
_____ ribbed case bearer, 693 
f scale, 285, 296, 301, 302, 312 
__treehopper, 205 
iy tussock moth, 693 
‘ twig girdler, 403 
Oat aphis, 247 
_ Oberea quadricallosa, 462 
i schaumi, 46: 
4 Oblique-banded leaf roller, 736 
Ochlodes sylvanoides, 651, 800, 823 
Ochrosidia villosa, 446 
OcuTERIDE, 334 
Ochthera, 608 
mantis, 608 
OcHTHIPHILIDm, 600, 617 
Octogomphus specularis, 148 
Odonaspis graminis, 311 
OponatTa, 51, 54, 141 
Odontella ewingi, 60 
OponTocERID, 174, 175, 177 
OpDONTOMERINI, 779 
Odontomerus canadensis, 795 
Odontomyia, 553 
_ ODpyNERID&, 878 
(| Ccantuina, 101 
_ Gcanthus argentinus, 102 
californicus, 101 
fasciatus, 101 
nigricornis, 101 
quadrimaculatus, 102 
niveus, 101 
_ Ccetina inornata, 177 
_ Gciacus vicarius, 359 
' C£copnorip2#, 660, 719 
Cdaleonotus enigma, 86 
CGidipoda nebrascensis, TT 
obliterata, 77 
pellucida, 75 
(Eprropin#, 67, 71, 75 
Gime gracilis, 461, 843 
_ Cstripa, 575, 576 
Cstrus ovis, 576 
_ Oidematophorus grandis, 714 
; grisescens, 714 
helianthi, 714 
— monodactylus, 714 
occidentalis, 714 : 
- Otketicus davidsoni, 703 _ 
townsend, 
Oil, 74, 310, 315, 395, 607, 608 
r: distillate, nee 43, 200, 267, 268, 274, 277, 
278 
emulsions, 187, 193, 257, 545 ~ 
ae 25, 225, 266, 274, 304, 306, 307, 


A nthe i ee EOE 
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distillate, 180, 190, 267, 268, 270, 
293, 309 


kerosene, 42, 43, 267, 346 
lubricating, 28, 268 
miscible, 17, 30, 41, 42, 180, 187, 190, 
207, 218, 220, 225, 229, 246, 268, 
270, 274, 277, 284, 288, 298, 309, 
311, 346, 457, 625 
kerosene, Ao 43, 267, 345, 438, 457, 625 
linseed, 4 
soluble, 384, 288 
Okanagana bella, 202 
consobrina, 201 
cruentifera, 201 
minuta, 201 
napa, 201 
vanduzeei, 201 
Oleander aphis, 243 
scale, 38, 313 
Oleomargarine, 607 
Olethreutes campestrana, 728 
consanguinana, 728 
rubipunctana, 728 
OLETHREUTIDA, 728 
Olfersia americana, 623 
Oligonychus simplex, 30 
Oligonyx mexicanus, 111 
Oligophlebodes minutus, 176 
Oligosita americana, 819 
sanguinea claripes, 819 
subfasciatipennis, 819 
Oligota oviformis, 383 
Olive maggot, 600 
Olla abdominalis, 423, 786 
plagiata, 423 
Omalus leviventris, 869 
Omnivorous looper, 701 
Omorgus phthorimee, 791 
Omus, 372 
audouint, 373 
californicus, 373 
dejeani, 373 
edwardst, 373 
horni, 373 
leconte, 373 
Oncideres pustulatus, 460 
putator, 460 
quercus, 460 
trinodatus, 460 
Oncemotopius lateralis, 208 
Oncomyia modesta, 574 
Oncopelius fasciatus, 346 
Oncophorus advena, 137 
minutus, 137 
remotus, 137 
Onion maggot, 590 
thrips, 182 
ONIScIDa, 2 
ONYCHIURIN”, 58 
Onychiurus cecklei, 60 
fimetarius, 60 
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pseudarmatus, 61 
pseudfimetarius, 60 
ONYCHOPHORA, 1 
Oencyrtus johnsoni, 837 
Ophelosia crawfordi, 825 
Ophtogomphus arizonicus, 146 
bison, 146 
montanus, 146 
morrisoni, 146 
nevadensis, 146 
occidentis, 146, 148 
californicus, 146 
phaleratus, 146 
sequoiarum, 146 
severus, 148 
Ophion (see EHremotylus and Enicospilus), 
800 


abnormis, 792 
magniceps, 792 
bifoveolatus, 792 
nigrovarius, 792 
bilineatus, 792 
OpHIONINeE, 780 
OpHIONINI, 790 
OpHIINe[, 780 
Opius aridis, 780 
dimidiatus, 780 
downesi, 781 
pegomyre, 781 
succineus, 781 
suturalis, 781 
utahensis, 781 
Oploneschna armata, 148 
Opomala mexicana, 78 
Oromyzip#, 600 
Opossum, 21 
OpostTEGip”®, 657 
Opsimus quadrilineatus, 451 
Orange, navel worm, Arizona, 708 
peel miner, 749 
tortrix, 737 
Orchesia castanea, 785 
Orchestes canus, 503 
parvicollis, 503 
puberulus, 503 
rufipes, 503 
salicis, 502 
Orchid isosoma, 846 
Orcus chalybeus, 425 
Oregon wash, 317 
ORGERINI, 217 
Orgerius rhyparus, 217 
OrIBATIDE, 36 
Oribella modestus, 36 
ORNEODIDS, 653 
Ornithobius cygni, 137 
Ornithodoros americanus, 19 
coriaceus, 19 
megnini, 19 
talaje, 20 
turicata, 19 


Ornithodorus. 19 
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Ornithoica confluenta, 623 
promiscua, 621 
Ornithomyia, 623 
Ornithoponus americanus, 623 
Orothrips kelloggi, 181 
yosemiti, 182 
ORPHNEPHILIDE, 527 
Orphulella affinis, 75 
compta, 76 
decora, 75 
desereta, 75 
obliquata, 75 
pelidna, 75 
salina, 75 
ORTALIDA, 598, 605 
Orthemis ferruginea, 149 
Orthezia anne, 272 
artemisie, 272 
californica, 273 
garrye, 272 
graminis, 272 
msignis, 271 
lasiorum, 272 
nigrocincta, 272 
occidentalis, 273 
olivacee, 272 
ORTHEZUNA, 271 
ORTHOPTERA, 51, 52, 58, 63, 67, 71, 109 
ORTHORRHAPHA, 525, 526 
Oryssip@, 777 
Oryssus abietis, 777 
hopkinsi, 777 
occidentalis, T77 
sayt occidentalis, 777 
Oryzephilus bicornis, 410 
mercator, 410 
surinamesis, 409 
Oscinip™, 598, 610 
Oscinis darlingtonie, 611 
frit, 610 
sulphurhalterata, 611 
Osmia, 898 
Osmiinz, 893 
Ostomip, 407, 408 
OTIORHYNCHIDA, 488 
OTIORHYNCHIN#, 490 
Otiorhynchus ovatus, 492 
rugifrons, 494 
sulcatus, 493 
Otobius megnint, 19 
Ottonia locustarum, 34 
Owl, 138, 136 
American barn, 136 
burrowing, 136 
great gray, 137 
long-eared, 133 
screech, 133 
short-eared, 133 
snowy, 133 
spotted, 136 
Ox (see Cattle), 21 
bot fly, 67% 
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- warble fly, 577 
_ Oxyagrion rufulum, 145 


 OxyBELina#, 871 


Oxybelus, 871 

Oxygrylius ruginasus, 446 

Oxymorpha livida, 819 

Oxypleurites, 44 

Oxyptilus tenuidactylus, 714 

Oyster shell scale, 40, 266, 306, 425, 720 
pear tree, 313 

Ozognathus cornutus, 434 


Pachybrachys, 465 

bivittatus, 466 

bullatus, 465 

calidus, 466 

donnerz, 465 

secs 465 

rgatus, 466 
: ape us, 465 

livens, 465 

lustrans, 466 

melanostictus, 465 

nobilis, 465 

prosopis, 465 

varicolor, 465 
Pachydiplax longipennis, 150 
Pachyneuron altiscuta, 824 

californicum, 819, 824 

micans, 824 

siphonophore, 818, 824, 828 
Pachyophthalmus floridensis, oe 873, 875 
Pachypsylla celtidis-mamma, 221 
Pachyrhina, 529 
Pachysphinz modesta, 583, 664 
Pachyta liturata, 452 

spurca, 452 
Pajarcello, 19 
Pajaronela, 19 
PaLmostracHa, 1 
Paleacrita vernata, 699, 785 
Palm borer, 437 
PALPICORNIA, 378 
Paltothemis lineatipes, 150 
Pamphila campestris, 661 

sylvanoides, 651 
PamMpHILupm, 759 
PampuHiLina, 759 
Panargyrops tibialis, 799 
Panchlora cubensis, 105 


_ Pancatorip#, 103, 105 


Pandemis pyrusana, 737 
Pandora moth, 670 
PANESTHID2, 103, 106 
Paniscint, 790 a 
Panorpa, 170 
Panorpata@, 51, 
Panorpid, Arizona, 171 
Oregon, 170 
Panorpip#, 170 
Panorpodes oregonensis, 170 
Patios flavescens, 150 
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hymenea, 150 
Panther, 20 
Pantomorus fullert, 491 

godmam, 491 - 
Panurcips#, 890 
Papaipema nebris, 686 
Paper (in baits), 73 
Papilio bairdi oregonia, 782 

californica, 634 

coloro, 634 

daunus, 631 

eurymedon, 633 

glaucus, 634, 792 

philenor, 633 

polyxenes, 782 

rutulus, 582, 634 

zelicaon, 634, 782, 850 

zolicaon, 634 
PaPpImLIoniIps, 631 
Papirid, Olympia, 62 

spotted, 62 
Paprriup#, 59, 62 
Papirius maculosus, 62 

olympius, 62 
Baravacsie coloradus, 106 
Paracantha culia, 605 
Parachiona centralis, 176 

pallidus, 176 

pilosa, 176 

signatus, 176 
Paradejeania rutilioides, 585 


ene 225, 239, 257, 259, 


467, 708, 721, 7 

Paragus ‘bicolor, Be 

tibsalis, 566 
Paraleptomastix abnormis, 836 

notatus, 836 

squammulata, 836 
Parallelina subargentata, 452 
Paranemia vittigera, 419 
Paranthaclisis congener, 162 

hageni, 162 
Paranthrene robinie, 728, 783 
Parapachyta spurca, 462 
Paraperla frontalis, 168 
Paraptochus californicus, 494 

sellatus, 494 
Parasemidalis flaviceps, 165 
Parasimulium furcatum, 562 

mutatum, 662 
Parasita, 192 
Parasites, 244, 266, 324, 332 

aphelinid, 827 

braconid, 224, 780 

callimomid, 843 

vee 849 

egg, 

encyrtid, 832 

entodontid, 820 

eulophid, 820 

eupelmid, 843 

eurytomid, 844 
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figitid, 224, 812 
ichneumonid, 790 
mymarid, 817 
perilampid, 849 
platygasterid, 852 
proctotrupid, 851 
pteromalid, 822 
signiphorid, 842 
tetrastichid, 819 
trichogrammatid egg, 819 
woodwasps, 777, 812 
ParasiTipm, 34 
Parasitus, 35 
californicus, 35 
frontalis, 36 


Parataneostigma nigriaxille, 838 


Paratetranychus, 27 
althee, 27 
heteronychus, 30 
modestus, 29 
pilosus, 29, 35, 550 
simplex, 30 
viridis, 30 

Paratettix cuculatus, 71 

Paratimia conicola, 795 

Paratrioza cockerelli, 219 
maculipennis, 220 
medicaginis, 219 

Parharmonia picea, 727 

Paria canella, 468 

quadrinotata, 468 

Paris green, 3, 73, 497, 679 

Parlatoria blanchardi, 304 
pergander, 305 
proteus, 305 

ParNassiipm, 631 

PARNIDA, 385 

Parnopes, 869 
edwardst, 870 

Parsnip aphis, 242 
leaf miner, 602, 612 

Parthenothrips dracene, 182 

Partridge, plumed, 133 

Parvulinus aurantt, 322 

PassaLipm, 439 

Paste, 55 

Pavropopa, 2 

Pauropods, 2 

Paururus californicus, T71 

Pea aphis, 249, 566 
weevil, 484 

Peach aphis, black, 239 

green, 156, 253, 388 
beetle, 446 
mite, 49 
silver, 49 
scale, 295, 720 
West Indian, 309 
stop-back, 362 
tree borer, 724 
Pacific, 722 
twig borer, 718 


Peacock, 128 
Pealius kelloggi, 326, 419 
maskell, 326 
Pear aphis root, 258 
blight beetle, 520 
leaf blister mite, 35, 44 
rust mite, 50 
psylla, 223 
sawfly, California, 765 
scale, Italian, 33, 34, 266, 303 
oyster shell, 313 
slug, 764 
thrips, 189 
PrEpicuLips, 193 
Pediculoides carnea, 37 
ventricosus, 36, 483, 610, 8385 
Pediculus, 193 
camelz, 195 
capitis, 193 
corporis, 193 
humanus, 193 
piliferus, 196 
spherocephalus, 195 
vestimenti, 193 
vituli, 197 
Pedinocoris (see Abedus), 368 
PEDIPALPIDA, 8, 10 
Pegomyia bicolor, 596 
brassice, 592 
hyoscyamt, 595, 781 
vicina, 596 
PELECINIDH, 851 
Peleteria robusta, 585 
tessellata, 585 
Pelican, 138 
American white, 130 
California brown, 130, 138 
Pellopsyche signata, 177 
Pellucid grasshopper, 75 
Pelopeus ceruleus, 873 
californicus, 873 
servillet, 875 
Pelorempis americana, 535, 640 
Peltoperla brevis, 168 
cora, 168 
thyra, 168 
Pemphigus (see Prociphilus) 
alnifolie, 26 
balsamifere, 261 
bete, 261, 611 
coweni, 230 
populicaulis, 259, 566 
populiconduplifolius, 260 
populimonilis, 260 
populiramulorum, 260 
populitransversus, 260 
populivene, 261 
radicicola, 264 
Pemphredon, 876 
errans, 876 
PEMPHREDONIDA, 876 
PEMPHREDONIN, 872, 876 


ee 
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_ Pemphus (see Scaphinotus), 374 
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Pentalonia nigronervosa, 256 
_PENTASTOMIDA, 2 
‘Pentastomids, 2 
Pentatoma hilaris, 841 
sayt, 338 
PENTATOMID&, 336, 337 
Pepper weevil, 501 . 
Pepsis, 883 
auripennis, 883 
cerulea, 883 
cinnabarina, 883 
formosa, 883 
mildei, 883 
obliquerugosa, 883 
rubra, 883 
Peranabrus scabricollis, 93, 853 
Periclistus castanopsidis, 804 
confertus, 804 
Pericoma bipunctata, 632 
PERICOPIDé, 656 
PERILAMPID, 814, 849 
Perilampus, 849 
anomocerus, 
sites a eas 
rysope, 
levicephalus, 849 
cyaneus, 849 
hyalinus, 849 
platygaster, 849 
similis, 849 
subcarinatus, 849 
Perilitus americanus, 785 
communis, 784 
humilis, 786 
intermedius, 784 
robustus, 785 
Perillus bioeulatus, 342, 471 
_ Perimegatoma variegata, 405, 733 
Periphyllus (see Chaitophorus) 
aceris, 2 
crucis, 234 
negundinis, 234 
populicola, 234, 789 
salicicola, 234, 787, 789, 812 
Periplaneta americana, 103 
australasie, 104 
Peripsocus californicus, 125 
fumosus, 125 ‘ 
Perissopterus mexicanus, 828 
pulchellus, 828 
Peritymbia vitifoliw, 225 


Perla alameda, 169 


nona, 169 
obscura, 169 


SUBJECTS 1007 


phalerata, 169 

sabulosa, 169 

sobria, 168 

sordida, 168 

sorpta, 169 

titusi, 168 

venosa, 169 
PERLARIA, 51 
PERLIDm, 168 
Perlinella frontalis, 168 
Perlodes americana, 169 

aurea, 169 

bradleyi, 169 

trregularis, 169 

signata, 169 

tibialis, 169 

vagans, 169 

yosemite, 169 
Perlomyia collaris, 169 

utahensis, 169 
Petroleum fly, 607 

emulsion (see Oil) 
Petrova burkeana, 728 

luculentana, 728 

metallica, 728 

monophylliana, 728 

picicolana, 728 

sabiniana, 728 
Pezomathus, 790 
Pezoporus osculatus, 799 
Pezotettix aridus, 81 

jucundus, 86 

marginatus, 83 
Phedrotes piasus, 660 
Phainapepla, 137 
PHALEZNID!, 698 
PHALANGIDA, 8, 11 
PHALANGINA, 11 
Phalarope, northern, 128 

red, 128, 136, 137 
Phaleria limbata, 482 

rotundata, 432 
PHALONIDA, 659 
Phaneus, 439 

carnifex, 439 
Phaneroptera mexicana, 89 
PHANEROPTERIN”, 87 
Phanerotoma erythrocephala, 788 

laspeyresia, 788 
Pharsalia, 780 
PHARSALUN#, 790 
Phasma femorata, 108 
Puasmipa, 51, 52, 69, 102, 106 

morsel, 71 

robustus, 71 

toltectus, 71 
Puasmipm, 106 
Phasmids, 51, 106 
PHASMOIDEA, 106 
Pheasant, silver, 128, 133 
Pheidole californica, 859 

desertorum, 859 
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grallipes, 869 
hyatti, 384, 859 
longipes, ee 
oregonica, 859 
Pheletes californicus, 375, 393 
canus, 393 
Phenacoccus, 286 
artemisie, 286, 825 
betheli, 286 
cevallie, 286, 819, 840 
cockerelli, 286 
coleman, 286 
dearnesst, 286 
helianthi, 286 
minimus, 286 
ramone, '286 
solam, 286, 550, ie 840 
solenopsis, 286, 8 
PHENGODID#, 387 
Phidippus orpifex, 585, 843 
PHILANTHID, 872 
PHILANTHIN®!, 872 
Philaronia abjecta, 203 
PHILOPOTAMIDA, 174, 175, 177 
PHILOPTERID#, 133 
Philopterus acutipectus, 133 
alaskensis, 133 
americanus, 133 
articolor, 133 
ees 133 
calvus, 1 
ceblebrachys, 133 
colymbinus, 133 
conicus, 133 
cursor, 133 
dentatus, 133 
distinctus, 136 
excisus major, 136 
fuscoventralis, 136 
fusiformis, 136 
gonothoraz, 136 
graviceps, 136 
incisus, 136 
insolitus, 136 
melanocephalus, 136 
mirinotatus, 136 
mirus, 136 
monachus, 136 
montereyt, 136 
nevius, 136 
occidentalis, 136 
pertusus, 136 
platyrhynchus, 136 
procax, 136 
pustulosus, 136 
quadraticeps, 136 
rostratus, 136 
rufus, 136 
ruttert, 136 
staliz, 136 
singularis, 136 
subflavescens, 136 


syrnit, 136 
validus, 136 
Philosamia cynthis, 793 
Phlegethontius sexta, 660 \ 
Phleodes diabolicus, 429 P| 
pustulosus, 428 
Phleosinus, 389 
cristatus, 516 
cupresst, 388, 516 
dentatus, 617 
hopping, 517 
punctatus, 617 
sequoie, 517 
vandykei, 5617 : 
PHL@OTHRIPIDA, 181, 191 
Phleothrips leucanthemi, 191 
mali, 191 
niger, 191 
Phlyctenia ferrugalis, 707, 783, 788 
profundalis, T06 | 
rubigalis, 705 | 
Phobetus comatus, 444 | 
Pheebe, black, 137 
Say, 137 
Phenicococcus marlatti, 276 
Pholus achemon, 583, 666, 781 
Phorbia brassice, 592 
ceparum, 590 
fusciceps, 592 4 
lupini, 594 | 
rubwora, 595 | 
PuHorip®, 563, 564 
Phormia regina, 588 
Phorocera, 578 
claripennis, 582 
doryphore, 471 
erecta, 682 
fuscimaculata, 582 j 
halisidote, 582 | 
saundersi, 682 
tachinomoides, 582 
Phorodon humuli, 254, 790 
Phragmatobia assimilans franconica, 581 
Phrixocnemis franciscanus, 96 
longispinosus, 96 
neomexicanus, 96 | 
obesus, 96 F P| 
oregonensis, 96 
socorrensis, 96 
truculentus, 96 
validus, 96 
viereckt, 96 
Phryganea californica, 175 
PHRYGANEIDA, 174, 175 
Phryganidia californica, 579, 688, 798, | 
799, 849, 850 
Phryganomyjia alascensis, 176 ] 
PHTHIROPTERA, 192 
4 
| 
| 


Phthirius, 193 
inguinalis, 193 
pubis, 193 
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Phthorimea glochinella, 717 
operculella, 716, 783, 784, 787, 791, 792, 
818, 822 
striatella, (Ale 
PHYCODROMIDH, 598 
Phygadeuon epochre, 799 
phryganidie, 799 
Phyllaphis cowent, 230 
fagi, 230 
quercicola, 230 
quercifolie, 230 
Phyllobenus merkeli, 389 
Phyllocoptes, 44 
amygdalina, 49 
californica, 49 
cornutus, 49 
oleivorus, 49 
schlectendali, 60 
Phyllonorycter apicinigrella, 748 
arbutusella, 748 
crategella, T48 
felinella, 748 
incanella, 748 
ledella, 748 
salicifoliella, 748 
tremuloidiella, 748 
Phyllophaga, 442, 586, 792 
errans, 
Susca, 442 
lanceolata, 442 
rugosa, 44 
Phyllothrips fasciculatus, 191 
Phyllotreta albionica, 480 
oregonensis, 480 
pusilla, 480 
ramosa, 480 
Phylloxera, 225 
grape, 225, 617 
poplar, 227 
Phylloxera, 224 
popularia, 227 
salicicola, 227 
stanfordiana, 227 
vastatrix, 225 
nitifolie, 225 
PHYLLOXERIDH, 225 
Phymata erosa, 354 
arctostaphyle, 364 
fasciata, 354 


PHYMATIDA, 335, 364 
Phymatodes eneus, 466 
blandus, 455 y 
decussatus, 456 
dimidiatus, 456 
fasciapilosus, 456 
juglandis, 456 
nitidus, 456 
obscurus, 456 
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vulneratus, 456 
Puysapopa, 179 
Physcus stanfordi, 828 
varicornis, 828 
Physocephala affinis, 574 
Physokermes coloradensis, 300 
concolor, 300 
ino 300, 819, 830, 831, 834, 835, 


Physopus inconsequens, 189 
Physostomum diffusus, 131 
prominens, 131 
Physothrips albus, 189 
ehrhorni, 189 
Phytalus pallidus, 442 
PHYTODIETINI, 779 
Phytometra californica, 687 
Phytomyza albiceps, 612, 822 
chrysanthemi, 612, 822 
genualis, 612 
tlicicola, 613 
obscurella, 613 
PHYTOMYzID&, 599, 612 
Phytonomus comptus, 498 
nigrirostris, 496, 824 
posticus, 33, 496, 791, 800, 824 
quadricollis, 498 
PHYTOPHAGA, 378, 448 
Phytophaga californica, 547 
destructor, 645, 824, 844, 852 
PuyToptTipm, 43 
Prierip#, 631, 635 
Pieris napt, 636 
occidentalis, 636 
protodice, 636, 781 
rape, 581, 582, 586, 636, 781, 822 
sisymbri, 636 
PizsmMip&, 335 
Pigeon, 17, 128, 133, 187, 623, 628 


tremex, 774 
Pill beetle, pasture, 406 
Pillbug, ee: 3 
Pillbugs, 2 
Pimpla (also see EHpiurus, Scambus, 
Iseropus, E'phialtes, Itoplectis) 
atrocoxalis, 978 
behrensi, 798 
bruneifrons, T97 
celebs, T97 
conquisitor, T98 
ellopie, T97 
erythropus, T9T7 
ewure, 
fulvescens, 799 
indagatrix, T9T 
ontario, 799 
pedalis, T97 
rufopectus, T97 
sanguinipes, T9T 
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Pimplidea (see Itoplectis) 
behrensi, T98 
Pimpiinm, 780, 790 
Pine aphis Monterey, 229 
bee, Arizona, 513 
cone, 519 
Colorado, 513 
Jeffrey, 514 
lodgepole, 515 
mountain, 514 
red turpentine, 516 
round-headed, 513 
shore, 518 
southwestern, 513 
western, 514 
white, 514 
borer, Harris’, 450 
ribbed, 451 
sculptured, 396 
branch borer, 434 
butterfly, 636 
chafer, green, 444 
engraver, lodgepole, 620 
Monterey, 520 
Oregon, 520 
smaller, 520 
western, 520 
yellow, 520 
midge, 548 
needle mite, 48 
sawfly, yellow, 768 
sawyer, 448 
black, 459 
spotted, 459 
scale, 300, 310 
tar, 127, 192, 193 
weevil, California, 498 
Colorad o, 513 
elegant, 491 
lodgepole, 498 
Monterey, 498 
ribbed, 498 
round-headed, 613 
terminal, 498 
Webb’s, 499 
white, 498, 511 
Yosemite, 499 
wood engraver, 520 
Pinipestis, 792 
cambiicola, 708, 799 


zimmermani, 708, 727, 799 
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similis, 565 
vagabundus, 565 
Pissodes, 498 
barberz, 498 
burker, 498 
californicus, 498 
costatus, 498 
engelmanni, 498 
fasciatus, 498 
murrayane, 498 
radiate, 498 
sitchensis, 498 
strobt, 498 
terminalis, 498 
webbi 499 
yosemite, 499 
Pityogenes carinulatus, 620 
Pityophthorus atratulus, 619 
confinis, 519 
nirdulus, 619 
puncticollis, 519 
Placonycha edwardst, 404 
Plagia americana, 580 
Plagiotrichus chrysolepidicola, 811 
alutaceus, 811 
atricinctus, 811 
chrysolepidicola, 811 
compositus, 811 
diminuens, 811 
garryane, 811 
kelloggi, 811 
pugnoides, 811 
pungens, 811 
frequens, 811 
perdens, 811 
suttont, 811 
Plagiprospherysa parvipalpis, 98, 679 
Plague, bubonic, 628 
Planiceps planatus, 882 
Plant louse (see Aphis) 
lice (see Aphis), 413 
lice, jumping, 218 
Plastophora curriei, 564 
Plathemis lydia, 149 
subornata, 149 
trimaculata, 149 
Plathypena scabra, 783 
Platycerus agassizi, 447 
depressus, 
latus, 447 
oregonensis, 448 


Pinnaspis aspidistre, 310, 829 Platycholeus leptinoides, 116 


minor, 311 
Piophila caset, 606 
PiopuHiLip®, 599, 606 
Pipiza californica, 260, 566 
Pipuncunip®, 564, 565 
Pipunculus atlanticus, 565 
confraternus, 565 
industrius, 565 
proximus, 565 


Platycotis minax, 206 
vittata, 205 
quadrivittata, 205 
Platydema ellipticum, 785 
Platygaster californica, 862° 
heimalis, 862 
lampronota, 852 
lecaniz, 830 
leguminicole, 852 
PLATYGASTERID®, 851, 852 
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PLATYGASTERIN®E, 852 
_Platymetopius acutus, 210 
_ dubius, 210 
frontalis, 210 
Platynota tinctana, 738 
Platynus maculicollis, 377 
Platypedia areolata, 202 
similis, 202 
minor, 202 
putnami, 202 
keddiensis, 202 
lutea, 202 
occidentalis, 202 
Platypeza agarici, 664 
polyport, 564 
Puatyprzipm, 564 
Platyphylax designata, 176 
subfasciata, 176 
PLATYPODIDA, 488, 509 
Platypsylla castrois, 380 
PLATYPSYLLIDm, 380 
Platyptilia acanthodactyla, 718 
carduidactyla, 712 
cosmodactyla, 713 
orthocarpt, 713 
punctidactyla, 713 
williamst, 713 
Platypus wilsoni, 509 
PLATYSTOMID#, 488 
PLATYURIDH, 528 
Plea, 334 
Plebeius acmon, 660 
melissa, 581 
PLECOPTERA, 51, 54, 166 
oma behrensi, 4 
dla, 440 
Pleurotropis albitarsis, 797, 820, 822, 824 
rugosithorax, 820 
tarsalis, cae 821 
utahensis, 8 20 
Plodia, 579 
inter punctella, 712, 784 
Plover, black -bellied, 130, 133, 137 . 
semipalmated, 133, 137 
Plum aphis, leaf-curl, 336 
mealy, 156, 246 
rusty, 246 
ae 506 


Plume moth, artichoke, 712 
berry, 71 
grape, wild, 714 
mornin: glory, 714 
ragweed, 714 
sunflower, 714 
western, 714 

Plusia californica, 687 
simplex, 687 

Plusiotina lecontet, 446 

Plustotis beyert, 445 
gloriosa, 445 
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lecontei, 445 

Plutella armoracie 743 
maculipennis, 742, 783, 790, 791, 850 
omissa, 

PLUTELLID™, 658, 659, 742 

Pocalta ursina, 

Podabrus comes, 387 
pruinosus, 387 
tomentosus, 229, 387 

Podisus crocatus, 342 
maculiventris, 342, 471 
spinosa, 342 

Podosesia syringe, 127 

Podura aquatica, 61 
armata, 59 
multifasciata, 61 

Popurip#, 59 

Popurin#, 58 

Pecilanthrax, 560 

Pecilotettix pantherinus, 84 

Pecilonota cyanipes, 397 

californica, 397 
fraseri, 397 
montanus, 397 
thureura, 397 

Pemenia americana, 795 
insularis, 794. 
vancouverensis, ‘795 

Pogonomyrmex barbatus, 860 

rugosus, 860 
Suscatus, 860 
marfensis, 861 

californicus, 861 

estebanius, 861 

longinodis, 861 

maricopa, 861 
desertorum, 861 
occidentalis, 862 

subnitidus, 862 
subdentatus, 862 

Poison, ant, 855, 856 
baits, 3, 64, 530 
Bea ee 3, 64, 73, 100, 381, 428, 432, 


Lotrionte fruit fly bait, 602 
Poles, telephone, 113, 171, 897 
Polia stricta, 782 
Poliaria californiensis, 355 
Poliariodes californica, 365 
Poliariola californica, 366 
Poliariopsis reticulata, 366 
Polistes apachus, 888 

aurifer, 887 

bellacosus, 888 

comanchus, 888 

flavus, 888 

metricus, 888 

pallipes, 888 

texanus, 888 
Pollenia rudis, 587 
Pollination, 572, 891, 892, 893, 895, 896, 

899, 905, 906 
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Polybia flavitarsis, 888 

PoLyBlInm®, 886, 888 

Polycaon confertus, 437 
stoutr, 437 


PoLYCENTROPID, 174, 175, 178 


Polycentropus arizonensis, 178 

dispar, 178 

remotus, 178 

variegatus, 178 
Polycesta californica, 395 

elata, 3 

velasco, 395 
Polydrusus ochreus, 491 
Polyergus, 866 

lucidus montiwvagus, 868 

rufescens breviceps, 867 

leviceps, 868 

PouyFormiA, 378, 384 
Polygnotus californica, 852 
Polygonta satyrus, 642 
Polyhymno acaciella, 717 
Polynema eutettixt, 817 

howardi, 817 

imitatrix, 205, 817 

striaticorne, 818, 828 
PotypuHaeGAa, 370, 377 
Polyphylla crinita, 443 

decimilineata, 443 
Polyplax auricular, 198 

spinulosa, 1 
PoLyPLocipm, 654 
Polysphincta bicarinata, 796 

kebeler, 795 


Polystechotes trroratus, 154 
nebulosus, 154 
punctatus, 164 
stictus, 154 
validus, 154 

PoLysT@cHoTIps, 152, 154 

Pomace fly, 611 

Pompitipm, 882 

Pompztlus luctuosus, 882 
planatus, 882 

Ponera inexorata, 869 

PoNERIN#, 856, 869 

Pontania bozemani, T67 
californica, 767, 796 
parva, T67 
resinicola, 767, 794 


Poplar aphis, 246, 250, 259, 263, 324 


Porcellio levis, 2, 3 
scaber, 3 
spinicornis, 3 

Porcupine, 133 

Porizon facilis, 792 
macer, 792 

PorizontTinaZ, 790 


Porosagrotis orthogonia, 584, 585, 681, 785 


vetusta, 
Posts, 118 
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fence, 113 
Potato aphis, 251 
beetle, Colorado, 342, 377, 421, 469 
flea, 478 
leafhopper, 214 
stalk borer, 604 
tuber moth, 716 
Poultry (see Chicken, Hen), 34, 42, 128, 
359, 360, 627 
Powder post ’beetle, 438 
Prairie dog, 198 
Praon, 788 
coloradensis, 789 
Prenolepis imparis, 866 
PRIONINA, 448 | 
Priononyz ferrugineum, 873 
Prionozystus robinie, 763 : 
Prionus californicus, 449 d 
heroicus, 450 
heros, 450 
Pristoceuthophilus celatus, 96 | 
cercalis, 96 
pacificus, 96 - . 
salebrosus, 96 4 
Pristophora grossularia, 767 | 
Proarna crepitans, 201 | 
Prociphilus, 263 | 
alnifolie, 263 
californicus, 263 
corrugatans, 263 
fraxini-dipetele, 263 
fraxinifolri, 263, 828 
venafuscus, 263 
Proctacanthus, 559 
Proctophyllodes reticulifer, 40 
PrRoctoTRupoipBA, 779, 817, 861 
PROCTOTRUPIDE, 852 
PROCTOTRYPIDA, 851 | 
Prodenia eridania, 792 | 
ornithogalli, 686 
prefica, 686 
Propoxip#, 657, 756 
Prodoxus, 755 
Progompus obscura, 146 
Prolalia arachidis, 66 ; 
Proleucoptera albella, 750 , 
Promachus, 559 
Promecognathus levissimus, 375 
Pronuba, 765 
Propachyneuronia siphonophore, 824 
Prosimulium fulvum, 651 
hirtipes, 552 
Prosopips, 892 
Prosopis, 892 | 
Prosopophora rufescens, 302 
Prospalta aurantii, 830 7 
Prospaltella aurantii, 830 | 
citrella, 830 , 
lounsburyi, 322 
peltatus, 830 | 
quercicola, 830 : 
Protarcys bradleyi, 169 


ee 
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Proteopteryz willingana, 728 
Proteoteras willingana, 728 
| Protocalliphora azurea, 688 
Protoparce quinquemaculata, ie 662, 781 
sexta, 583, 584, 660, 781, 8 
Prorura, 51 
Proturids, 51 
Psammochares ae 882 
planatus, 15, 882 
PSAMMOCHARID&, 878, 882 
Psammoleon guttipes, 162 
ingeniosus, 162 
inscriptus, 162 
sinuatus, 162 
Psammophila luctuosa, 873 
nolaceipennis, 873 
PsELAPHiIpD&, 379 
Psen, 8 


Pseudachorutes elon, 60 
Pseudacteon crawfordi, 858 

curriei, 858 
Pseudanthonomus validus, 502 
Pseudaphycus, 8 

angelicus, 832 

notativentris, 832 
Pseuderimerus myetiole, 844 
Pseudleptomastix sqummulata, 819, 836, 842 
Psrupococcina, 278 
Pseudococcobius, 833 

clauseni, 833 

ehrohornt, arts 

| fumipennis, 
Pseudococcus, sr 278, 286, 828, 833 

adenostome, 841 

aurilanatus, 280 

bakeri, 2 

citri, 80, 331, 837, 840, 841 

citrophilus, 282 

crawt, 281, 832 

cupresst, 286 

ertogont, 281, 833 

gahani, 282, "833 

_ gutierrezie, 832 

krauhnie, ae Mad 

Sk eal 

longispinus, 833 

martin, 83 319, 832, 833, 836, 841, 


nipe, 284 
obscurus, 283 
omnivere, on 
pseudonipe 
ryam, 284, 338 “937, 841 
eee, 284 
eae 284, 413, 833 
mi, 286 
Saeslaker, 284, 833 
_ trifolti, 283 
yerba-sante, 281 
Pseudodiaspis parkinsonie, 425 
yucce, 303 
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Pseudogalls, 224 
Pseudohazis eglanterina, 672, 781 

shastensis, 672 
Pseudohylesinus grandis, 617 

granulatus, 518 

laticollis, 618 

nebulosus, 518 

nobilis, 518 

sericeus, 518 
Pseudoleon superbus, 149 
Pseudolucanus mazama, 447 
Pseudomasaris vespoides, 889 
Pseudomenopon insolens, 130 


Peeudomathorty 881 
inqua, 882 
Peon pityophthorus pubipennis, 619 
PsEUDORHYNCHOTA, 192 
PsEUDOSCORPIONIDA, 8,11 
Pseudosermyle arbuscula, 106 
truncata, 108 
Pseudosira domestica, 62 
Pseudotractocera calosome, 680 
neomexicana, 680 
Psila rose, 607 
Psinipm, 598, 600, 607 
Psilopa petrolei, 607 
Psilopteryx brevipennis, 176 
Psithyrus, 902 
bicolor, 903 
consultus, 903 
crawfordi, 903 
fernalde, 903 
slats, 902, 903 
latitarsus, 903 
suckleyi, 903 
tricolor, 903 
variabilis, 9038 
Psoa maculata, 438 
Psocipm, 123, 124 
Psocid (see Bark Louse) 
California, 125 
cereal, 124 


clear, 124 
cloudy winged, 125 
Cockerell’s, 125 
Colorado, 124 
consperse, 125 
Kellogg’s, 124 
orange, 124 
Oregon, 125 
punctate, 124 
smoky-winged, 125 
spotted, 125 
ten-spotted, 125 
western, 124 
Psocids, 51, 123, 124 
Psocus aurantiacus, 124 
californicus, 125 
cockerelli, 125 
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conspersus, 126 

nigrofasciatus, 126 

oregonus, 125 

speciosus, 125 
Psorophora signipennis, 536 
i eae ane man ovis, 42 


equa 
Taveuni a! 653, 657, 703 
Psychoda pacifica, 532 
PsycHopip®, 527, 632 
Psychomyia mesta, 178 
pulchella, 178 
Psycnomyip™, 174, 175, 178 
Psylla (see Psyllia), 222 
Psyllia alni americana, 222 
~ americana, 222 
minor, 222, 
buxi, 222 
floccosa, 222 
pyricola, 223 
Psyllid, Alaska, 219 
alder, American, 222 
cottony, 222 
alfalfa, 219 
American, 222 
artemisia, 219 
boxwood, 222 
carex, 218 
ceanothus, 222 
cottony alder, 222 
currant, 222 
dock, 218 
hackberry, 221 
knotweed, 218 
laurel, 220 
lavatera, 219 
madrona, 221 
Arizona, 222 
manzanita, 221 
pear, 223 
spotted-winged, 220 
sumach, 219 
tomato, 219 
white-fronted, 221 
willow, black, "291, 
California, "904 
common, 221 
PsYLLIDa, 218 
Psyllids, 159, 199, 218 
Psylliodes punctulata, 481 
. Psyllobora viginti-maculata, 419 
tzdata, 419 
Psyllopa ribesie, 222 
Ptarmigan, 128, 133 
rock, 133 
willow, 133 
Pierochlorus viminalis, 280 
Pterocomma populea, 234 
PTEROCOMMINI, 234 
Pterodontia misella, 559 
PTEROMALIDA, 814, 822 
Pteromalus, 819 


boucheanus, 822 
calandre, 823 
clisiocampe, 822 
diacrisie, 822 
dynastes, 824 
eurymi, 822 
hemileuce, 822 
puparum, 822 
vanesse, 822 
Pieronarcella badia, 168 
regularis, 168 
PTERONARCIDA, 167, 168 
Pteronarcys badia, 168 
californica, 168 
princeps, 168 
proteus, 168 
regularis, 168 
spinosa, 168 
triloba, 168 
Pteronidea earifc 768 
ribesi, 768, 819 
thoracica, 768 
Pteronus occidentalis, 768 
ribesi, 768 
Pieronyssus bifurcatus, 40 
PrEROPHORIDA, 653, 71 
Pierophorus baccharides, 714 
carduidactyla, 712 
delawaricus, 714 
monodactylus, 714 
tenuidactylus, 714 
Pteropteria flavimedia, 821 
Pteroptus, 34, 35 


Pterostichus californicus, 376, 733 


PrERYGOGENBA, 51 
Preryeora, 51 
Prinip#, 407, 488 
Ptinobius agrili, 843 
Ptinus fur, 433 
PrYCHOPTERIDA, 527, 529 
Pubilia earn 205 
modesta, 205 
Puffin, tufted, 130, 137 
Pulex anomalus, 628 
cheopis, 627 
arritans, 627 
penetrans, 627 
PuLicipm, 627 
Pulvinaria amygdali, 290 
bigelovie, 291, 830, 834 
coulteri, 291 
ehrhorni, 291 
floccifera, 291 
Rapid We 291 
rhois, 291 
vitis, ’291, 831, oe 836, 84¢ 
Pumpkin aphis, 2 
Punkies, 142, 528, 540 
PUPIPARA, 53, 523, 525, 617 
Purple apple aphis, 238 
scale, 305, 426 
Puto ambigua, 286 


4 
7 


a a 
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_cupresst, 286 

kebelei, 286 

lasiorum, 286 

yucca, 286, 832 
Pycnoderes quadrimaculatus, 363 
32 Si eieag 2 
Pycnogonids, 2 
Pyracmon conocola, 792 
PyRaALips#, 654, 704 
Pyralis farinalis, 706 
Pyrameis atalanta, 644 

cardui, 645 

huntera, 645 
Pyrausta futilalis, 785 

nubilalis, 785 
Pyrethrum, 58, 625, 855 
Pyrgus tessellata, 661 
Pyroderces rileyi, 714 
Pyromorruipm, 653, 704 
Pyrotrichus vitticollis, 454 
PyrRHOCORIDE, 335, 350 
Pyrrhosma abbreviatum, 145 


Quail, 17, 20 
louse, i33 
mountain, 133 
valley, 133 
Quaylea whittiert, 824, 825, 835, 838 


Rachela bruceata 
Rabbit (see Jackrabbit), 20, 21, 41, 195 
cottontail, 5 
rub, 578. 
louse, sucking, 195 
tick, 20 
Raccoon, 21, 131 
Radish weevil, 503 
Rail, California clapper, 130, 137 
Virginia, 130, 136, 137 
Rallicola advena, 137 
bisetosa, 137 
californicus, 137 
cuspidata, 137 
Ranatra, 366 
americana, 366 
- brencollis, 366 
_ quadridentata, 366 
Raphidia common, 158 
indistinct, 153 
minute, 154 
occult, 153 
Raphidia, 153 
_ adnizxa, 153 
arizonica, 164 
assimilis, 153 
_ astuta, 154 
bicolor, 154 
distincta, 154 
inflata, 154 
minuta, 154 
oblita, 153 
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Rapuipips#, 151, 152 
Rapuipipsgs, 51, 152 
RapurporpEa, 152 
Raphidids, 51, 151, 152, 207 
Raphitelus maculatus, 824 
Rasahus thoracicus, 366 
Raspberry a borer, 595 

horntail, 775 

root borer, 720 

sawfly, 762 
Rat, 20, 198, 626, 627, 628 

desert cotton, western, 195 

kangaroo, 195 

kangaroo, desert, 195 

California, 195 

Norwegian, 628 

pack, 578 

western desert cotton, 195 

wood, 20, 628 

gray bushy- tailed, 195, 198 
treator, 1 
western Fahy tailed 198 
Rat louse, 195, 198 

mite, 38 
Raizeburgia coquilletii, 843 
Raven, northern, 130, 136 

western, 136 
Recurvaria milleri, 715, 781 

piceaella, 716 

pinella, 716 
Red scale, 30, 318, 413, 426 

Florida, 319 
Spanish, 320 

spiders (see Mites), 24, 164, 165, 413, 419 
Red-humped caterpillar, 691 
Red- ieee sou beetle, 389 

phorid, 5 
Red onetldered leaf beetle, 464 

plant bug, 339 
Red-tailed bot fly, 576 

tachina fly, 583 
ReEDUVIIDA, 335, 355 
Redwood borer, 452 
Reticulitermes, 116, 117 

aureus, 117 

claripennis, 117 

flavipes, 118 

hesperus, 118, 119 

humilis, 118 

hoferz, 118 

lucifugusy 117, 118 

tibialis, 

r 119 
Retinodiplosis resinicolotdes, 549 
Rhabdophaga brassicoides, 542 

elymi, 542 

racemi, 542 
Rhachocnemis hostiferus, 96 
R#AGIONIDm, 557 
Rhagium lineatum, 451 
Rhagoletis caurina, 604 

cingulata, 604 
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fausta, 604 Rayacopur ip#, 174, 175, 176 
intrudens, 604 Rhyacohylaz signata, 177 
juglandis, 604 Rhynchites eneus, 489 
pomonella, 604, 781 eratoides, 489 
ribicola, 606 bicolor, 488 a 
zephyria, 604 cockerelli, 489 
Rhaphidophora xanthostoma, 94 piceus, 489 
RHAPHIDOPHORINA#, 86, 94 viridilustrans, 489 
Rhaphitelus maculatus, 824 wickhamt 488 
Rhinocloa forticornis, 364 cyanellus, 489 
RHINOMACERID®, 488 eximius, 489 
Ra#IOoDINIDA, 631 mexicanus, 489 
Rhipicephalus texanus, 842 naso, 489 
Rhithrogena elegantula, 140 RuyNcHITIDA (see RHYNCHITINZ), 488 
hagent, 140 RaYNCHITINA, 488 
Rhizobius ventralis, 418 Rhyncholophus, 33 
Rhizecus terrestris, 285 RHYNCHOPHORA, 378, 488 
Rhizoglyphus echinopus, 39 RHYNCHOPRIONIDA, 627 
elongatus, 39 Rhyncolus pallens, 607 
hyacinthi, 39 RuypHips, 527, 628 
longitarsis californicus, 39 Ruysopip#, 372 
rhizophagus, 40 Rhyssa alaskensis, 796 
sagittate, 40 albomaculata, 796 
tarsalis, 40 hoferi, 796 
Rhodites (also see Diplolepis), 824 lineolata, T96 
bassetti, 807 nortoni, 796 v 
Rhogas (see Rogas), 788 persuasoria, 796 . 
Rhomalea pecticornis, 86 skinneri, 796 
RHOPALOCERA, 630 RuyssIni, "779 
Rhopalomyia, 852 Risest1, 566 
baccharis, 647 Rice leaf miner, 608 | 
californica, 547 weevil, 36, 509 | 
crassulina, 647 Riciniwz, 131 
sabine, 547 Ricinus diffusus, 131 
sale, 547 microcephalus, 131 
Rhopalostphoninus latystphon, 249 pallidus, 131 
Rhopalostphum (see Amphorophora) sucinaceus, 131 
arbutt, 248 Rileya splendens, 840 
corylinum, 248 Riopinip#, 631 
howardi, 246 Ripersia smithi, 286 
nervatum, 248 terrestris, 285 
nymphee, 247 villosa, 285 
persice, 253 Roach (also see Cockroach), 102 
poe, 247, 828 Apache, 105 
prunifolue, 247 Arizona, 105 
pseudobrassice, 248, 790 Cuban, 105 
viole, 255 erratic, 105 
Rhcoobers nevana, T40 genital, 105 
hopordeus citrinus, 882 German, 105 
Rhyacionia frustrana bushnelli, 728, 792 green Cuban, 105 
montana, 728 Roadrunner, 137 
pasadenana, 728 Rocky Mountain fever tick, 21 
Rhyacophila acropedes, 176 locust, 80, 84 
angelita, 176 spotted tick, 21 
basalis, 176 Rodents (also see Mouse, Rabbit, Squir- 
bifila, 176 rel), 21 
brunnea, 176 Rodolva cardinals, 415 
coloradensis, 176 Rogas, 882 
grandis, 177 autographe, 788 
hyalinata, 177 intermedius, 788, 799 
pacifica, 177 perplecus, 788 


stigmatica, 176 rufocoxalis, 788 
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Ropronnp#, 851 Pa 
Rosalia funebris, 455 
Rose aphis, 245, 248, 251 
chafer, western, 445 
curculio, 488 
flea, beetle, 478 
leafhopper, 215 
scale, 307 
slug, bristly, 768 
— beetle, 488 


eevil, 488 
Fuller’ s, 491 
Rove beetle, hairy, 383 
pictured, 383 
RURALIDS, 631 
Rusticus acmon, 650 


Sabulodes caberata, 701, 792, 793, 794, 800 
forficaria, 703 
catenulata, 798 
Sagaritis provancheri, 790 
websteri, 790 
Sage aphis, 244 
mea. ybug, 281, 832 
per hemispherica, 298, 830, 835 


a, 299 
ole, 298, 819, 824, 825, 831, 832, 834, 


8 
Sal soda, 127 
Salda coriacea, 366 
‘littoralis, 365 
Saupip#, 335, 365 
Saldula interstiatialis, 366 
pallipes, 36 
Salius ustulatus, 884 
Salmon fly, 167 
Salt mars ’ caterpillar, 677 
Saurarortia, 51, 69 
Saltusaphis balli, 234 
flabellus, 234 
Samia californica, 667 
ceanothi, 667 
cecropia, 668, 792, 793 
columbia, 793 
euryalus, 667, 792, 793 
ilar ve 


rubra. 
San jag Cale 33, 34, 40, 266, 302, 316, 
413, 425 


rs 
Sand fleas, 383 
Sanderling, eg 135 
Sandpiper, 136 
una oaen ie 136, 137_ 
Baird’s, 
least, 36° 
pectoral, 130, 133 
Saperda calcarata, 461 
candida, 461 
concolor, 462, 722 
f i 62 ae 
pulnea, 
Pilati, 462 
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SAPROMYZID&, 598 
Sapsucker, Williamson, 133 
Sapyga aculeata, 896 
Sapyraipa, 878 
Sarcophaga aldrichi, 686 
cooleyi, 585 
davidsoni, 585 
eleodis, 585 
georgina, 586 
hemorrhoidalis, 686 
helicis, 437, 686 
hunteri, 586 
kellyi, 7, Me 
opifera, 6 
tuberosa Oe adie: 586 
SaRcoPHAGIDs, 575, 5865, 876 
Sarcopsylla gallinacea, 627 
penetrans, 627 
SARCOPSYLLIDE, 627 
Sarcoptes scabiei bovis, 42 
canis, 42 
crustose, 41 
equi, 41 
hominis, 41 
ovis, 42 
suis, 42 
Sarcoptip#, 40, 43 
Satin moth, 694 
SATURNIIDA, 655, 667 
Saryripz#, 631 
Sawdust in baits, 73 
Sawflies, 51, 54, 579, 756, 768 
Sawfly, 583 
bristly rose slug, 768 
California pear, 765 
cedar cone, 769 
cherry fruit, 763 
slug (see pear slug), 764 
stem borer, 7 
currant worm, imported, 768 
dock falseworm, 761 
sawfly, 761 
elm, 769 
fern, 762 
globe mallow, 769 
gooseberry, 767 
rass-stem, western, 774 
imported currant worm, 768 
Pacific, 769 
pear sawfly, California, 765 
slug, 764 
pine, yellow, 768 
raspberry, 762 
resin colored, 767 
rose slug, bristly, 768 
timothy, 761 
violet, 762 
western grass-stem, 774 
willow leaf gall, 767 
yellow pine, 768 
Sawtoothed grain beetle, 409 
Sazxinis saucia, 464 
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Sceva geminata, 670 


Scale, alder, 271 


apricot, brown, 293 
araucaria, 273 
black, 320 
artemisia, 285 
aspidistra, 310 
bamboo, cottony, 286 
soft, 301 
barnacle, 292 
bigelovia, 291 
ra 22, 36, 191, 267, 299, 418, 419, 
426 


araucaria, 320 
willow, 310, 425 

brown apricot, 191, 293, 418, 425, 720 
elm, 293 
soft, 288, 290 

buckeye, 311 

bunch grass, 300 

cactus, 303 

calico, 293, 720 

camellia, 291 

celtis, 303 

chaff, 305 

chemise, 302 

cherry, 312 

Chinese, 315 

citricola, 288 

cochineal, 278, 425, 617 

Colorado’ grass, 290 

cord grass, 310 

cottonwood, 310 

cottony bamboo, 286 
cochineal, 278, 425, 617 
cushion, 266, 269, 416, 418, 615, 616, 


cypress, 276 

kermes, 276 

maple, 291 

poison oak, 291 
creosote lac, 286 
eypres, cottony, 278 
date palm, 304 

red, 276, 425 

dictyospermum, 320 
elm, brown, 293 

European, 274, 425 
Euonymus, 310 
excrescent, 295 
fig, Mediterranean, 306, 425 
fluted, 269 
Florida red, 319 

wax, 292 
frosted, 296 . 
fruit-tree agi 290 
evening 4) 

lover’s, 306 
grape, 313 
grass, bunch, 300 

Colorado, 290 

cord, 310 
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orthezia, 272 
root, 311 
gray citrus, 288 
greedy, 38, 313, 425, 720 
greenhouse orthezia, 271 
hemispherical, 298 
hemlock, 313 
Howard’s, 315, 425 
irregular pine, 300 
wax, 292 
Italian pear, 38, 34, 266, 308, 425 
ivy, 38, 313, 425 
juniper, 302 
kermes, 275, 276 
lac, creosote, 286 
Lintner’s, 310 
manzanita, 303 - 
maple, cottony, 291 
Marlatt, 276 
mealybug, 412, 413 
Baker’s, 283 
citrophilus, 282, 283, 617 
citrus, 280, 282, 283, 388, 617 
clover root, 283 
cypress, 284 
eriogonum, 281, 617 
golden, 280 
‘grape, 283 
grass, salt marsh, 284 
Smith’s, 285 
ground, 285 
Japanese, 283 
long-tailed, 283 
palm, 284 
redwood, 284, 413 
sage, white, 281 
salt marsh grass, 284 
solanum, 286, 550 
yucca, 286 
Mediterranean fig, 306 
mesquite, 425 
Monterey pine, 300, 720 
oak, 310 
Ehrhorn’s, 302 
lecanium, 296 
pit making, 301 


Said 38, 313 
olive, 2 
orange, 318 
oyster shell, 40, 266, 306, 425, 720 
pear tree, 31 
palm, 300 
date, 304 
red, 276, 425 
palo verde, 425 
peach, 295, 720 
West Indian, 309 
pear, Italian, aa) 34, 266, 303 
tree oyster shell, 313 


INDEX OF SUBJECTS 1019 


pernicious, 313 Scaphinotus angusticollis, 374 
pineapple, 302 cordatus, 374 
pine, irregular, 300 cristatus, 374, 375 
leaf, 310 interruptus, 374 
Monterey, 300 marginatus, 374 
three-leaf, 270 striatopunctatus, 374 
pifion needle, 270 ventricosus, 375 
pit making oak, 301 ScaRABmIDA, 439, 881 
poison a cottony, 291 Scatella intermedia, 609 
pe 5, 426 Scatophaga furcata, 600 
utnam’s, 311 : merdaria, 6 
red, 30, 318, 413, 426 stercoraria, 600 
California, 318 ScaTorHacips, 597, 600 
Florida, 319 ScatTopsipm, 527, 551 
Spanish, 320 Scelio calopteni, 853 
redwood, 322 ; ovivorus, 853 
rose, 307 ScELIONIDs, 851, 852 
sage , orthezia, 272 Sceliphron, 875 
San José, 33, 34, 40, 266, 302, 315, 413, cementarius, 875 
425 cyaneum, 873 
Sasscer’s, 310 servillei, 580, 875 
scurfy, 310 ScENOPINID®, 553 
soft bamboo, 301 Schistocerca alutacea, 78 
brown, 288, 290 carinata, 80 
Spanish %e 320 shoshone, 78 
sycamore vaga, 80 
tan oak agi venusta, 79 
tessellated, 300 Schizax senex, 458 
vine, 291 Schizocarpus mingaudi, 40 
walnut, 315 Schizolachnus pini-radiate, 280 
wax, Florida, 292 tomentosus, 230 
irregular, 992 Schizoneura (see Eriosoma) 
Japanese, 291 populi, 263 
Mexican, 291 Schizopelex hesperus, 177 
oak, 301 ScuizoPHora, 525, 574 
West Indian peach, 309 Schizoprymnus tecanus, 787 
western orthezia, 273 Schizopyga, 790 
willow, black, 310, 425 Schizotetranychus, 27 
wisteria, 310 latitarsus, 32 
woolly oak, 285 pratensis, 30 
yellow, 34, 319 Schizura concinna, 582, 691, 792, 794, 800 
Scales (Coccids), 24, 35, 38, 51, 53, 101, |  ipomem, 583 
159, 199, 200, 264, 360, unicorns, 794 
armored, 302, 413, 418 Schreckensteinia festaliella, 741 
cochineal, 273 Sciara inconstans, 631 
ensign, 271 pauciseta, 532 
iant, 269 prolifica, 5382 
ac, 286 trifoliz, 532 
lubberly, 276 ScraRip#, 528, 531 
mealybugs, 155, 157, 264, 267, 268, 278, | Sctarina, 531 
286, 412, 413, 414, 415, 418 Sciomyzipz#, 597, 598 
Sinoran, 270 Sciopithes obscurus, 494 
soft, 267, 287, 418 Scirtothrips albus, 189 
_ tortoise, 287 citri, 181, 185 
Scambus (also see Ephialtes, Hpiurus, longipennis, 188 
Ttoplectis, Tromatobia) eles 188 
‘conquisitor, 798, j Z2e@, 
detritus, 797 ; Scobiia “declivis, 434 
ephialtoides, 796 suturalis, 4365 
marginatus, 797 Scotrap@, 880 


as, T97 Scotupz, 878, 880 
ScaPHIDIIDm, 379, 380 Scoliopteryx libatriz, 794 
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Scolops, 217 
abnormis, 217 
angustus, 217 
hespertus, 217 
pallidus, 217 
sulcipes, 217 

Scolothrips secmaculatus, 185 

ScotyTipz, 488, 510 

ScoLyToIDBA, 510 

Scolytus monticole, 512 
preceps, 611 
rugulosus, 510, 824 
subscaber, 61 
tsuge, 512 
unispinosus, 512 

Scorpion, Allen’s, 9 
California, 9 
flies, 51, 52, 54, 170 
hairy tail, 10 
Mordant, 10 
northern, 10 
shining sting, 10 
slender-clawed, 9 
slender tail, 9 
smooth tail, 10 


whip, 10 
ScorpPioniA, 8, 9 
Scorpions, 1, 8, 

false, 11 

whip, 10 


wind, 13 

Scoter, ‘surf, 133, 186 

white-winged, 128 
Scotogramma trifolit, 582, 684, 785, 786, 793 
Scotoleon barber, 163 
Screw worm, 587 
Scudderia furcata, 88, 91 

furcata, 88 
furceifera, 88 

mexicana, 89 

pistillata, 91 

texensis, 91 

ungulata, 91 
ScupDERIA, 86 
Scurfy scale, 310 
ScUTELLERID®, 336 
Scutellista cyanea, 286, 824, 825, 838 
Scutigera forceps, 7 
Scutigerella californica, 5 

ammaculata, 6 
ScrpMzNID=, 380 
Scymnus, 413, 839 

americanus, 838 

binevatus, 414 

bipunctatus, 414 

guttulatus, 413 

lacustris, 838 

marginicollis, 413 

nebulosus, 413 

nubes, 413 

sordidus, 414 
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Scyphophorus acupunctatus, 608 
yucce, 508 : 
Scythropus, 491 
albidus, 491 
californicus, 491 
elegans, 491 
ferrugineus, 491 
miscix, 491 
Seal, 198 
Alaska fur, 198 
harbor, 198 
lion, California, 198 
Sejus pomt, 29, 36, 4 
Selandria rubi, 762 
Semanotus amethystinum, 455 
cupresst, 455 
junipert, 455 
lignea, 455, 795 
nicolas, 456 
Semblis punctatus, 154 
Semiotellus clisiocampe, 707, 822 
tsosomatis, 843 
Senotainia trilineata, 680 
Srpsipm, 597, 598, 599 
Serica, 440 
alternata, 440 
anthracina, 440 
crassata, 440 
jimbriata, 441 
mixta, 441 
serotina, 441, 580 
SmRICOSTOMATIDm, 174, 175, 177 
Sericothrips apteris, 185 
reticulatus, 185 
stanfordi, 185 
Sermyle arbuscula, 106 
Serpent flies, 51, 152 
fly, Arizona, ‘164 
bicolored, 164 
large, 153 
Serpentine leaf miner, 613 
SERPHID#, 851 
SERPHOIDEA, 779, 851 
Serropalpus, 795 
Sesia (also see A’geria) 
albicornis, 722 
americana, T22 
brunnert, 727 
decipiens, 727 
mellinipennis, T27 
novaroénsis, 727 
rutilans, 725 
tipuliformis, T24 
Srsiip#, 653, 720 
Sewellel, 380 
Shadflies (see Mayflies) 
Se ote (see Treehopper) 
lue 
hieroglyphic, 209 
Sharpshooters, 208 
Shearwater, black-bented, 128, 1380, 136,138 — 
dark-bodied, 128, 130, 137, 1 138 . 
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New Zealand, 138 


pink-footed, 128, ae 133, 138 


| a slender-billed, 


Sheep, 19, 20, ‘2, “i986, 576, 587, 619, 627 


S fly, 576 


Y) 
foot, 196 
sucking, 619 
mountain, 621 
scab mite, 42 
Shellac, 286 
_ Shepherd spiders, 11 
Shield bearer, Bruner’s, 92 
carinated, 91 
notable, 92 
sooty-brown, 92 
western, 92 
Short circuit beetle, 4384 
Shot hole borer, 610 
European, 520 
lesser, 521 
See California, 137 
Shrim 
Sans, 161, 152 
Sialids, 51, 162 
Sialis fuliginosa, 152 
infumata, 152 
morrison, 152 
nevadensis, 152 


Sicilian mealybug parasite, 836 


Sidemia devastator, 785 
Sigalphus texanus, 787 
- Signiphora aleyrodis, 842 
coquilletti, 842 


flavopalliata occidentalis, 842 


merceti, 322 
mexicana, 842 
nigra, 843 
thoreauini, 842 
_ SIGNIPHORID, 814, 842 
SIGNIPHORIN®, 842 
Silis, 387 
Silk moth, acess, 667 
hinese, 697 
Glover’s, 668 
mulberry, 697 
_ Silpha ibsvana, 381 
lapponica, 381 
opaca, 383 
ramosa, 383 
SitpHipz, 380 
Silvanus surinamesis, 409 
Silver beetle, 445 
spotted pe vidote, 672 
Silverfish, 51, 
moth, 
Silver top, 37 
Silvius gigantulus, 556 
Simplemphytus pacificus, 768 


Smmutup#, 527, 651 
Simulium, 551 
bivettatum, 552 
fuloum, 551 
meridionale, 552 
notatum, 652 
occidentale, 552 
ochraceum, 552 
vittatum, 562 
Sinea, 357 
diadema, 357 
Sinella curviseta, 62 
SINODENDRIDA, 439 
Sinodendron rugosum, 448 
Sinoxylon declive, 434 
suturale, 435 
Siphlurus occidentalis, 140 
Stphocornye aquatica, 246 
capree, 246 
conti, 246 
essigt, 246 
zylostei, 246 
Siphona plusie, 679 
StrpHonapTera, 51, 53, 624 


Siphonatrophia cupresst, 248, 789 


Siphonella conicola, 611 
Siphonophora salicicola, 245 
SrpHuncunata, 51, 192 
Strex, 796, 812 
albicornis, 772 
apicalis, 771 
areolatus, 771, 812 
areolatus, 771 
ceruleus, T71 
behrensi, T71, 812 
bizonatus, T73 
californicus, TT1 
cyaneus, T72 
guvencus, T72 
cyaneus, 772 
obesus, 772 
Stricipa, 760, 770, 796 
Sisyra umbrata, 155 
vicaria, 155 
Stsyrip#, 152, 165 
Siteroptes carnea, 37 
Sitodrepa panicea, 434, 823 
Sitona hispidulus, 494” 
Sitones hispidulus, 494 
Sitophilus granarius, 36, 509 
oryza, 36, 609, 823 
Sitotroga cerealella, 36, 715 
Skins, 751 
Skunk, 20, 21, 131, 627, 628 
Slime slugs, 1 
Slug, gray garden, 375 


pear, 764 

Slugs (see Snails), 374, 375 
slime, 

Smerinthus cerisyt, 583, 663 
jamaicensis, 664 
ophthalmicus, 783 
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Smicra delira, 850 
flavopicta, 851 
torvina, 851 

SMINTHURIDA, 59, 62 

Sminthurus eiseni, 62 
luteus, 62 
nager, Pay 
plicatus 


ee eae 03, 225, 274, 353, 419 


408 
snake 367, 374, 555, 564 
Snake, doctors (see Dragonflies) 
ieorlers (see Dragonflies) 
flies, 1 
Snipe, Wilson, 130, 137 
Snout beetle, imbricated, 491 
rose, 488 
sunflower, 505 
Snow flea, golden, 61 
fleas, 51, 58 
Snowball aphis, 239 
Snowberry aphis, 240 


Soap, 37, 41, 43, 207, 215, 216, 218, 220, 
225, 238, 239, 246, 266, 267, 330, 331, 


341, 344, 349, 719 
fish oil, 37, 268, 636 
whale oil, 207, 215, 352 
Sodium arsenite, 428, 602, 856 


fluoride, 42, 64, 103, 127, 192, 855 


Solanum aphis, root, 264 
Soldier beetle, 391 
bug, green, 341 
rapacious, 357 
spined, 357 
Solenopotes capillatus, 1 


Solenopsis geminata, 35, “786, 564, 858 


mantosa, 858 
hamatum, 859 
molesta, 858, 866 

castanea, 859 

validiuscula, 869 

Soupuaipa, 8, 13 
Sotpucip», 13 
Solpugids, 13 
Somatium oviformis, 383 
Somatochlora albicincta, 149 
charadre, 149 
elongata minor, 149 
forcipata, 149 
semicircularis, 149 
Soothsayers, 109 
Sowbug, dooryard, 2 
spiny, 3 
sand, 3 
kelp, 3 
scabby, 3 
Sowbugs, 1, 2 
SPALANGuD”, 814 
Sparatson pilosum, 863 
Sparganothis flavedana, 792 
tinctana, 736 
Sparrow. 628 


Aleutian, 181 
Bell, 137 
Gamble, 136, 137 
golden-crowned, 128,, 131, aul 
Heermann song, 130 
intermediate, 137 
Nuttall, 588 
Samuels song, 128 
sandwich, 131 
Savannah, 131 
Shumagin Fox, 186, 137 
song, 136 
western lark, 130, 187 
Spectrum femorata, 108 
Spermophagus pectoralis, 487 
vitis, 48 
Spheericus gibboides, 433 
SpH@rups, 380 
Spherocococcus cupressi, 278 
marlaitc, 276 
Spherophoria melanosa, 570 
sulphuripes, 570 
Spherophthalma californica, 882 
Spharagemon collare, 78 
SpHEciD#, 870, 871 
SpHEcINA, 872 
Sphecius speciosus, 580 
SpHECOIDEA, 779, 870 
SpHEGID!, 870, 871 
Sphenophorus cariosus, 508 
discolor, 508 
pictus, 608 
graminis, 608 
pertinax, 508 
pheniciensis, 508 
pictus, 508 
robustus, 578 
Sphex atratum, 873 
ceruleum, 873 
colon, 824 
elegans, 873 
ferrugineum, 873 
luctuosa, 873 
migricans, 873 
violacetpennis, 873 
vulgaris, 873 
SpHINGIDA, 654, 660 
Sphinx cerisyi, 663 
chersis, 582, 583, 663, 781 
drupiferarum, 663 
utahensis, 663 
perelegans, 663 
sequota, 663 
sexta, 660 
vancouverensis, 663 
Sphinx moth, achemon, 665 
big poplar, 664 
Cerisy’s, 663 
elegant, 663 
morning, 666 
plum, 663 
sequoia, 663 
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striped morning, 666 
_ tomato, 660 
| twin-spot, 664 
Vancouver, 663 
- white-lin lined, 666 
wild cherry, 663 
Spider, 883 
black widow, 15 
common orange garden, 15 
eggs, 154 
gray crab, 875 
hour glass, 15 
orange garden, 15 
silver orb | ens 15, 797 
bhetaip rt 15, 16, 88: 


8, 882 
Snider. k 8, 14, 870, 872, 882, 883 
bites, 14, 15 
harvest, 11 
hunting, 13 
red, 24 
shepherd, 11 
sun, 13 
trap-door, 15, 16, 883 
Spi lochalcis delira, 791, 850 
flavopicta, 861 
torvina, 861 
Spilonota ocellana, 24, 728, 799 
Sptlosoma virginica, 675 
Spinach carrion beetle, 381 
leaf miner, 595 
5 shee annulate, 203 
ceanothus, 203 
rhubarb, 303. 
Spittlebugs, 199, 202 
Spongilla flies, 165 
Spongophora apicendentata, 65 
brunneipennis, 65 
Spogostylum anale, 562 
delila, 897 
simson, 897 
Spongovostox percrinentabus, 65 
_ Sporotrichum (see Beauveria) 
globulifera, 350, 397 
' Spray guns, 268 
Springtail, armed, 59 
Bacon’s, 60 
California, 62 
itrus, 59 


spar 60” 
giant, 59 
golden snow flea, 61 


aguna, 61 
many-spotted, 61 
maritime, 60 
marsh, 61 


seed, 61 
serrate, 59 
snow, 61 
spiny, 59 
two-eyed, 61 
wandering, 60 
water, 61 
Springtails, 35, 51, 52, 68 
aphorurid, 
entomobryid, 61 
papiriid, 62 
podurid, 59 
siminthurid, 62 
Brees aphis, 239 
asthe, Alaska, 513 
sedea borer, 450 
Engelmann, 613 
hylurgops, 518 
Sitka, 513 
timber, 518 
budworm, 739 
leaf miner, 716 
weevil, Engelmann, 498 
Sitka, 498, 513 
Squash bug, 348, 578 
capsid, 344 
root maggot, 590 
Squirrel, 21, 195 
Douglas, 195 
flying, 195, 198 
Sierra Nevada, 195 
Fremont, 195 
gray, 42, "195, 198, 628 
_ black "footed, 195 
California, 195, 198 
ground, 20, 21, 195, 198, 553, 628 
California, 43 
Sierra gold-mantled, 195 
louse, 195, 198 
pine, 20 
tree, 198 
Stable fly, 590 
Stag beetle, aspen, 447 
cottonwood, 447 
incense cedar, 447 
oak, 447 
Oregon, 448 
rugose, 448 
Stagmatoptera minor, 110 
Stagmomantis californica, 111 
carolina, 111 
gracilipes, 111 
limbata, 111 
STAPHYLINID, 379, 383 
STAPHYLINIFORMIA, ’ 378, 379 
STAPHYLINOIDPA, 379 
Stetroxys borealis, 93 
melanopleura, 93 
Dall tipelnes, 93 
trilineata, 9 
Steleopyga » hombifolia, 105 
STELIDIDA, 890 


1023 


1024 INDEX OF SUBJECTS 


Stelis sexmaculata, 896 
Stemmatosteres apterus, 883 
STENOPELMATIN®, 96 
Stenopelmatus, 96 
californicus, 97 
fasciatus, 98 
fuscus, 98 
histrio, 97 
trregularis, 9 
longispina, 97 
oculatus, 9T 
pictus, 98, 580 
terrenus, 97 
Stenophylax antennatus, 176 
brevipennis, 176 
hesperus, 176 
minusculus, 176 
Stenopodius flavidus, 481 
SrePHANID, 780 
Stethorus picipes, 413 
punctum, 413 
vagans, 413 
Stictocephala festina, 205, 818, 819 
angulata, 206 
rufivitta, 206 
imermis, 206 
pacifica, 205 
wickhami, 206 
Stictomyta longicornis, 606 
Stictonotus tsosomatis, 843 
Stigmeopsis celarius, 33 
Stigmatomma pallipes oregonense, 869 
, Stilbometopa impressa, 623 
Stilpontia salicis, 694 
Sting, scorpion, 9 
Stiretrus anchorago, 342, 471 
Srizinm, 876 
Stoat, 628 
Stomacoccus platani, 271 
Stomozys calcitrans, 590 
Stoneflies, 51, 54, 166 
Stonefly, black- winged, 166 
Storehouse beetle, 433 
Strangalia barberi, 462 
obliterata, 452 
soror, 452 
Stratiomyia, 553 
maculosa, 564 
SrraTiomyiip®, 526, 552, 653 
Straussia longipennis, 60 
Strauzia diffusa, 602 
longipennis, 602 
Strawberry aphis, 252 
crown borer, 725 
miner, 715 
weevil, 507 
flea beetle, 477 
leaf roller, 729 
western, 718 
rough, weevil, 494 
root worm, 468 
weevil, 492 


Srresiipm, 619, 623 
SrrepsreTera, 51, 53, 522 
Strigiphilus remotus, 187 
Strongylogaster pacificus, 762 
Strophiona leta, 453 
Strymon melinus, 649 
Sturmia albifrons, 683 
peaab ces 583, 584 
nquinata, 583 
chizure, 583 
Seylocs: 522 
Stylopyga rhombifolia, 105 
Suctorta, 51, 624 
Sugar, 3, (ES '855, 856 
beet crown borer, 711 
eafhoppers 211, 346, 357 
ortalid, 6 
thrips, eh 
wireworm, 375, 393 
Sulfur, dry, 28, 42, 467 
fumes, 36 
fumigation, 284 
ointment, 41 
soluble, 28 
wettable, 28, 30 
Sulfur-nicodust, 216 
Sunflower aphis, 240 
beetle, 472 
snout, 505 
peacock fly, 602 
plume moth, 714 
weevil, 505 


cliff 130, 136, 137 
‘alifornia, 130 
tree, 133 
Swan, 137 
Sycamore aphis, 234 
borer, western, 727 
lacebug, 352 
scale, 271 
Symmerista albifrons, 793 
Symmyrmica chamberlini, 862 
Sympetrum atripes, 149 
corruptum, 149 
costiferum, 149 
flavicostum, 149 
illotum, 149 
madidum, 149 
obtrusum decisum, 149 
pallipes, 1 
rubicundulum, 149 
assimilatum, 149 
scoticum, 149 
semicinctum, 150 
vicinum, 150 
Symphasis signata, 154 
SymMpHpRoBDs, 152, 167 
Sympherobius,. 157 
angustus, 157, 839, 849 
arizonicus, 15 


Ee 
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barberi, 158 

bifasciatus, 158 

californicus, 158 

perparvus, 158 

pictus, 158 

umbratus, 158 
Symphoromyia, 557, 558 

atripes, 

hirta, 658 

kincaidi, 668 

pachyceras, 668 
SyMPHYLA, 2, 5 
SYMPHYPLEONA, 59 
Symphylids, 2, 'B 
SYMPHYTA, 759 
Symydobius agrifolie, 234 

chrysolepidis, 234, 820 

macrostachye, 234 

salicicorticis, 234 
Synanthedon (see Zigeria), 722 
Synapheta guexi, 460 
Synergus confertus, 804 


Syneta albida, 463 
carinata, 463 
simplex, 463 
Syngaster cingulatus, 787 
Syngenaspis Pergades, 304, 305 
proteus, 305 
Syntexis libocedri, 776 


Syntomaspts, 844 
lea, 


cerulea, 844 

californica, 804, 807, 844 
Synromip#, 660, "672 
Syrphid American, 567 

arcuate, 668 

bird, 667 

cactus, 571 

cruel, 569 

European, 668 

eminate, 570 

arge, 569 

lemur, 567 

oblique, 569 

slender, 570 

western, 568 
SyRPHIDZ, 564, 566, 794 
Syrphus americanus, 667, 794 

arcuatus, 668 Ba 

opinator, 568, 794 

iri, 5 


Syrup, ant, 855, 856 

Systena blanda, 479 
ligata, 479 
teniata, 479 


TABANID#, 552, 554 
Tabanus, 555, 556 
egrotus, 557 
affinis, 567 
atrobasis, 557 
californicus, 567 
captonis, 557 
hemor phorus, 557 
insuetus, 557 
phenops, 557 
punctifer, 557 
sonomensis, 567 
Tachardia (see Tachardiella) 
ca, ae 
larre, 2 
Tachortinite cornuta, 287 
fulgens, 287 
glamorella, 287 
larre, 286 
TACHARDIINE, 286 
Tachina larvarum, 683 
mella, 5 
pyste, 581 
robusta, 583 
rustica, 683 
Tacuinip#, 575, 578 
Tachinophyto vanderwulpi, 679 
Tachopteryx hageni, 146 
Tachytes, 872 
Tadpoles, 365, 367 
Teniocampa rufula, 684 
Teniopoda eques, 86 
picticornis, ee Z 
T@NIOPODA, 8 
Teniopteryx ants, 166, 169 
PSone 169 
innelli, 169 
nigripennis, 116, 169 
occidentalis, 169 
oregonensis, 169 
pacifica, 167, 169 
pallida, 166, 169 
Teniorhynchus, 635 
perturbans, 535 
sterrensis, 538 
signipennis, 536 
Teniothrips inconsequens, 189 
Tallow, 405 
dermestid, 405 
Tamalia cowent, 230 
Tanaomastix abnormis, 836 
claripennis, 837 
TANAOSTIGMATID!, 813 
Tanaostigmodes tychii, 843 
Tanglefoot, 481, 491 
TANYDERIDA, 529 
Tapinoma sessile, 853, 863 
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Tanypteryx hageni, 146 
Tarantula, California, 16, 883 
hawks, 883 
TARDIGIADA, 2 
Tardigrades, 2 
TARSONEMID, 36 
Tarsonemus approximatus, 37 
assimilis, 37 
pallidus, 37 
Tartaric acid, 856 
Taxonus glabrata, 761 
nigrisoma, T61 
Tegeticula, 765 
Tegonotus, 44 
Tegrodera erosa, 391 
latecincta, 391 
Telea polyphemus, 582, 584, 652, 668, 792, 
793, 8 
Telebesis Aaa) 145 
TELENOMIN®, 851. 852 
Telenomus californicus, 862 
clisiocampe, 852 
coloradensis, 852 
gnophele, 852 
grapte, 852 
orygia, 852 
utahensis, 853 
Teleonemia, 352 
Telephone cable, 435 
beetle, 434 
‘poles, 113, 117, 897 
TELEPHORIDA, 384, 387 
Telephorus divisus, 387 
Telmatettix aridus, 71 
aztecus, 71 
hesperus, 71 
Telphusa agrifolia, 715 
Temelucha facilis, 792 
Temnochila virescens, 408, 520 
TEMNOCHILIDA, 408 
Templetonia quadrioculata, 62 ‘| 
Tenebrio molitor, 433 ah, 
obscurus, 433 
TENEBRIONIDA, 406, 427 
Tenebroides mauritanicus, 408 
Tent caterpillar, apple tree, 406, 696 
California, 697 
coast, 697 
forest, 695 
Great Basin, 697 
TENTHREDINIDS, 760 
TENTHREDINOIDEA, 759 
Tenthredo glabrata, 761 
Tenuipalpus californicus, 26 
cardinalis, 26 
coronatus, 26 
erythreus, 26 
Tephritis finalis, 605 
Terapus infernalis, 384, 859 
. TEREBRANTIA, 181 
TERMATOPHYLIDE, 326 
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Termes castaneus, 116 
cinereus, 119 
flavipes, 118 
lucifugus, 118 
mexicanus, 116 
occidentis, 116 
tenutrostris, 119 
tubiformans, 119 

Termite, Arizona, 119 
Bank’s, 117 
black-legged, 119 
brown nasute, 119 
California, 119 
clear-winged, 117 
confused, 119 
golden, 117 
Hubbard’s, 117 
large, 115 
long-nosed, 119 
lucifugous, 118 
Mexican, 116 
minor, 116 
nasute, 119 
Nevada, 116 
obscure, 118 
occidental, 116 
swollen-legged, 119 
tube forming, 119 
western, 118 
white-headed, 116 
yellow-footed, 118 

Termites, 51, 53, 54, 112 

TerRmITIps, 115, 117 

Termopsis, 117 
angusticollis, 116 

nevadensis, 116 
laticeps, 116 
nevadensis, 116 

Tern, 138 
royal, 136, 137 

Tersesthes torrens, 541 

TETANOCERIDH, 597, 598 

Tetanops aldrichi, 605 

Tetracha carolina, 377 

mexicana, 374 
virginica, 874 

Tetrachrysis lauta, 870 

Tetragnathus, 796 

Tetragoneuria balteata, 150 
canis, 148 
spinigera, 148 

bs Mead tots me 331 
dorseyi, 3 


stanfordi, 331 

usorum, 331 
Tetralopha baptisiella, 784 
Tetramorium cespitum, 862 
Tetraneura graminis, 259 
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Tetranobia decepta, 25 
longipes, 25 
TETRANYCHIDA, 24 
Tetranychoides californica, 26 
Tetranychus althee, 27 
bimacutatus, 27, 35, 550 
borealis, 29 
desertorum, 27 
flavus, 29, 35 
glovert, 27 
monticolus, 29 
mytilaspidis, 29 
opuntie, 27 
a ealg 29 
pacificus, 2 
Sco ie 27, 29, 550 
telarius, 25, 27, 33, 35, 49, 550 
verbesine, 37 
weldoni, 29 
willamettei, 29 
Tetraopes canescens, 462 
femoratus, 462 
TeTRAsTIcHIDa, 813, 815, 819 
Tetrastichus blepyri, 819, 824, 832, 835, 836, 
841, 842 
bruchophagi, 819 
californicus, 819, 845 
doteni, 784, 819 
rose, 819 
venustus, 819 
TrETRIGIDA, 70 
TETRIGINE, 70 
Tetrophthalmus consanguineus, 130 
tncompositus, 130 
linearis, 130 
titan impar, 130 
Tetropium abvetis, 450 
cinnamopterum, 794 
velutinum, 450, 795 
TETTIGIp=, 70 
Terticin#, 70 
Tettigonia circellata, 209 
mali, 214 
mollipes, 209 
TETTIGONID, 2 
Tettigoniella Je 209 
TETTIGONIIDA, 70, 86 
Tettixz brunnert, 70 
incurvata, T1 
Texas cattle fever tick, 20 
Thamnotettix geminatus, 213 
montanus, 213 
nigrifrons, 213 
tenellus, 211 
Thamnotrizon scabricollis, 93 
trilineata, 94 
Thanaos, 650 
brizo, 581 
Tharsalea arota, 649 
virginiensis, 650 
Thecla halesus, 648 
Thecodiplosis cockerelli, 549 
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mosellana, 548 
piniradiate, 36, 548 
Thelaxes es a 230 

Thelobaldia, 534 
alaskaénsis, 535 
dyart, 5: 
ee. 535, 540 
incidens, 585 
tmornatus, 535 

THEREVID®, 553, 562 

Therioaphis bellus, 232 
flavus, 232 
pasanie, 233 
the, 233 

Therion acronycte, 792 
morio, 792 

Thermobia domestica, 55 

Theronia atalante fulvescens, 799 

Thimbleberry aphis, 249 
gallfly, 807 

Thinopinus pictus, 383 
variegatus, 383 

Thistle aphis, 236, 566 

red, 
butterfly, 645 

Thomasia (see Chattophorus) 
populicola, 234 

Thorybes pylades, 650 

Thousand-legged worms, 2, 4 

Thrasher, California, 137 

Thremma deceptiva, 177 

Thricolepis inornata, 494 

TuriPipm, 179, 181, 182 

Thripoctenus russellz, 180, 184, 820 

Thrips, 51, 53, 159, 179, 360 

‘annectent, 181 
apricot, 187 
apterous, 185 
Arizona, 181 

cotton, 188 
artemisia, 181 
banded, 181 
banded-winged, 183 
bean, 183 

black hunter, 191 

Bremner’s, 182 

broad-winged, 181 

buckwheat, wild, 191 

Christmas berry, 191 

citrus, 185 

corn, 189 

cotton, 187 
Arizona, 188 

currant, 191 

Doane’s, 191 

draceena, 182 

Ehrhorn’s, 189 

European, 182 

flower, 187 

golden, 181 

grass, 188 

greenhouse, 185 
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insular, 187 

Kellogg’s, 181 

Kuwana’s, 181 

large, 183 

long-winged, 188 

madrona, 182 

manicate, 185 

narrow-winged, 182 

onion, 182 

pear, 189 

Pierce’s, 182 

reticulated, 185 

robust, 182 

rufous, 185 

am 185 

small, 1 

Linier | 185 

statice, 191 

striped, 181 

sugar beet, 184 

sunflower, 187 

three colored, 188 

tobacco, 182 

toothed, 191 

tubular, 191 

wandering, 191 

western, 187 

wheat, 187 

white, 189 

wild buckwheat, 191 
Thrips bremneri, 182 

fasciata, 181 

madront, 182 

magnus, 183 

manicatus, 185 

physapus, 182 

physopus, 182 

rufa, 185 

secmaculata, 185 

striata, 188 

tabaci, 182, 820 

tritici, 187 
Thripsaphis oe 234 

producta, 2 

verrucosa, 034 
THROSCIDA, 385 
Thrush, russet-back, 180 

varied, 136 
Thryptocera flavipes, 579 
Thurberiphaga diffusa, 783 
Thyanta brevis, 340 

custator, 339, 853 

preditor, 340 
THYATIRIDA, 654 
THYNNID&, 877 
Thyreocoris extensus, 337 
THYREOPHORIDA, 599 
Thyreopus coloradensis, 872 
latipes, 872 
THYRIDIDH, 656 
Thyrillus pacificus, 361 
THYSANOPTERA, 51, 58, 179 
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THyYSANURA, 51, 52, 5 


Thysanus elongatus, ms 836, 842 


nigra, 843 
Tibicen cintifera, 200 
cruentifera, 201 
cupreosparsus, 201 
dorsata, 200 
linnet, 586 
montezuma, 200 
ochreoptera, 201 
townsendi, 201 
Tibicinoides Cupra, 201 
Tick, adobe, 17, 19 
American dog, 21 
castor bean, 20 
cattle, 20 
chicken, 17 
cosmopolitan fowl, 17 
deer fly, 619 
dog, 21 
western, 21 
ear, 19 
elk, 21 
equal, 20 
fever, 20, 21 
North American, 20 
Rocky Mountain, 21 
hexagonal, 20 
jack rabbit, 21 
margined, 21 
Mina bug, Persian, 17 
moose, 21 
narrow, 20 
net, 21 
North get? fever, 20 
Pacific Coast, 2 
pajarcello 19 
pajaronella, 19 
Persian Miana bug, 17 
Pratt’s, 20 
rabbit, 20 


Rocky Mountain spotted fever, 21 


rotund, 20 
sheep fly, 619 
spinose ear, 19 
spotted fever, 21 
talajas, 19 
taljz, 20 
tampan, 17 
Texas cattle fever, 20 
turicata, 19 
variety, 20 
western dog, 21 
winter, 21 
wood, 21 

Ticks, 1, 8, 16, 17 
argasine, 17 
ixodine, 20 
shield, 20 

TILLINI, 388 

Timema californica, 108 
cumash, 109 
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TimemMIDs, 106, 108 
Timothy sawfly, 761 
Tinea defectella, 751 
granella, 761 
oregonella, 761, 787 
pellionella, 
pomonella, 731 
trapeizella, 752 
TINEID, 657, 658, 659, 761 
TINEINA, 653 
TineIn#, 751 
Tineola biselliella, 752 
TINGIDé, 335, 361 
Tingis ciliata, 352 
decens, 352 
juglandis, 353 
TinaiTorpBA, 351 
Tinodes consueta, 178 
Tipburn, 207 
Tipula acuta, 530 
angustipennis, 530 
derbyi, 53 
precisa, 530 
pubera, 529 
quaylte, 531 


mplex, 630 
‘aeana 170, 527, 528 
TIPULOIDEA, 529 
Tischeria ambigua, 747 

bifurcata, 747 
ceanothi, 747 
immaculata, 747 
malifoliella, "147 
TISCHERIID®, 658, 747 
Titanio belialis, 579 
Tityus tenuimanus, 9 
Tmetocera ocellana, 728 
Tobacco dust (see Nicodust), 58 
flea beetle, 479 
hornworm, 662 
insecticide, 37 
thrips, 182 
Tomato arty 156, 253 
. ps 19 
sp inx, 660 
Tomocera californica, 825 
TomMocERINe, 58 
Tomocerus bidentatus, 62 


arctrcus, 62 
minor, oS 


vulgaris, 6 


Tortoise he'd Argus, 481 


black-legged, 481 


tte 481 


Tontncrp, 650, 736, 799 
Tortrix citrana, 582, 737 
franciscana, 738 
' fumiferana, 739 
nevana, 740 


ocellana, 728 

ToryYMIpD&, 814, 843 

Torymus anthidit, 844 
magnificus, 

Toryna vespoides, 889 

Toumeyella mirabilis, 413 
pinicola, 300 

Towhee, 623 
California brown, 130, 137, 588 

Toxoptera aurantie, 248, 739, 813 
aurantit, 248 


graminum, 248, 790, 824, 828, 835 


Traches, 395 
Trachykele blondeli, 396 
hartmani, 396 
nimbosa, 396, 412 
opulenta, 396, 412 
Trachymyrmex arizonensis, 862 
desertorum, 862 
Tragosoma depsarium, 450 
harrisi, 450 
spiculum, 450 
Tramea lacerata, 150 
onusta, 150 
Traps, boards, 3 
flower pots, 3 
sacks, 3 
straw, 3, 65 
brio go (see Hopper) 


buffalo, 204 
modest, 205 
oak, 206 
Pacific, 206 
pale, 104 
western, 205 
Wickham’s, 205 
wide-footed, 206 
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Treehoppers, 51, 53, 101, 199, 208, 358 


Tremex columba, 774, 796 
aureus, TT4 
sericeus, 774 
Trienodes frontalis, 177 
grisea, 177 
Trialeurodes ambrosie, 328 
corollis, 328 
diasemus, 328 
diminutis, 328 
glacialis, 329 
hutchingsi, 329 
madront, 329 
merlint, 329 
tentaculatus, 329 
vaporartorum, 329, 829 
vittatus, 330 
wellmane, 331 
Triatoma protracta, 355 
Tribolium confusum, 432 
ferrugineum, 432 
madens, 432 
Trichiosoma ea nese te 
Trichobarts compacta, 5 
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mucorea, 505 

trinotata, 604 
Trichobius, 623 
Trichodectes bovis, 181 

californicus, 181 

canis, 131 

capre, 131 

chmaz, 131 

equi, 131 

geomydis, 131 

hermsi, 

interrupto asciatus, 131 


latus, 131 
limbatus, 131 
mephitidis, 131 
monticolus, 131 
octomaculatus, 131 
odocoile:, 131 
ovis, 131 
parumpilosus, 131 
procyonis, 131 
quadraticeps, 131 
scalaris, 1 
spherocephalus, 131 
subrostratus, 133 
thomomyus, 133 
thoracicus, 133 
tibialis, 133 
TricHoprecTip#, 131 
Trichodes ornatus, 389 
Trichogramma minutissimum, 819 
minutum, 819 
odontote, 819 
pretiosum, 819 
TRICHOGRAMMATID, 814, 819 
Trichomma epischnie, 792 
granitelle, 792 
Trichophaga tapetiella, 762 
Trichopoda pennipes, 578 
plumipes, 578 
TRICHOPSYLLID&, 626 
TricnopTera, 51, 54, 172 
Trichotarsus xylocope, 898 
ah pte ee dens, 91 
alex, 1 
dumosa, 191 
Tricorythus explicatus, 140 
TRIDACTYLINE, 99 
Tridactylus minutus, 99 
TripyMIpD&, 814 
Trifidaphis ‘radicicola, 264 
TRIGONALID&, 780, 0, 790 
Trigonogenius globulum, 433 
Trigonura californica, 851 
Trimerotropis cyanipennis, 78 
tessellata, 78 
vinculata, 78 
Trinoton lituratum, 130 
luridum, 130 
querquedule, 130 
Triodites mus, 562 


Trionymus californicus, 285 

distichlii, 284 

festuce, 285 

smithi, 285 

trifoliz, 283 

villosa, 285 
Trioxys coruscanigrans, 789 

cupressicola, 789 

salicaphis, 789 
Trioza alacris, 220 

albifrons, 221 

cockerelli, 219 

maculipennis, 220 

maura, 221 

minuta, 221 

similis, 221 

nigra, 221 

migrilla, 221 

salicis, 221 
Triphleps insidiosus, 360 

tristicolor, 180, 360 
Trirhabda, 472 

canadensis, 472 

flavolimbata, 472 

luteocincta, 472 
Trissolcus euschisti, 338, 588 

murgantie, 863 

podisi, 853 

thyante, 853 
Trithemis "funerea, 149 
Trithyreus pentapeltis, 10 
Tritomurus californicus, 62 
Trochilecetes prominens, 131 
Troctes divinatorius, 124 
Trogoderma ornata, 406 

sternalis, 406 

tarsalis, 406 
Trogosita virescens, 408 
Trogositipm, 407, 408 
Tromatobia rufopectus, T97, 821 
TROMBIDIIDA, 34 
Trombidium magnificum, 34 

pacificum, 34 

superbum, 34 
Tropidischia xanthostoma, 94 
Tropisternus californicus, 379 
Trout baits, 147, 172, 173 
Trypanosoma, 356 
Trypeta baccharis, 604 

liogaster, 602 

notata, 604 
TRYPETIDH, 598, 600 
TRYPHONINE, 790 
Trypodendron bivittatum, 619 
Trypoxylon, 872 
TRYPOXYLONINA, 872 
TRYXALINA, 75 
Tuberolachnus viminalis, 230 
TUBULIFERA, 181 
Tularemia, 554 
Tule beetle, 377 

billbug, 508 
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aphis, ia at 


gia collis, 5 
Pope penetrans, 627 


Turkey (also see Poultry), 128, 133, 552 
Turkeys for grasshopper control, 74 


Turnip aphis, 248 
beetle, red, 469 
Turuptiana permaculata, ae 
Tussock moth, antique 
California, 406, 6 i a 


white-marked, 693 

Tychius lineellus, 499 

prolizus, 499 

semisquamosus, 499, 843 
Tyloderma fragaria, 507 
Typhlocyba rose, 215 
TYPHLOCYBINE, 206 
Typhoid, 586 
Typophorus canellus, 468 
TYROGLYPHIDA, 37 
Tyroglyphus, 23, 38 


longior, 3 
galt 38 
siro, 3 


Udeopsylla devius, 96 
nigra, 96 
robusta, 96 


socorrensis, 96 
Ulochetes leoninus, 455 
Ulula albifrons, 163 
Ululodes at oe 163 


Uramyia halisidote, 679 

Uranotes melinus, 649 

Urocerip#, 760 

Urocerus abdominalis, 772 
ee i, 77 

californicus, 773 

areolatus, 771 
behrensi, T71 
ceruleus, 771 
californicus, T73 

- caudatus, TT4 
cyaneus, 77: 
flavicornis, 773 
fulvus, 773 


Uromacquartia halisidote, 579 
Urophora caurina, 604 
Uropoda essigi, 36 


Vacuna californica, 230 
Valgus, 116 
californicus, 116 
Vanessa, 781 
atalanta, 581, 644, 819, 822 
californica, 642 


cardut, 581, Pe 584, 645, 792, 822 


carye, 582, 
huntera, 646 
milberti, 642 
virgimensis, 645 
VANHORNIID, 851 
Vaporur moth, 694 
Vates a ia 111 
townsendi, 111 
VATIDA, 110, 111 
Vedalia cardinalis, 266, 270, 415 
Vejovis boreus, 10 
punctipalpr, 10 
hirsuticauda, 10 
spinigerus, 10 
VELIDm, 334, 364 
Vespa, 884 
borealis, 886 
consobrina, 887 
crabo, 721 
diabolica, 886, 887 
fernaldi, 886, 887 
germanica, 887 
wnfernalis, 887 
maculata, 886 
marginata, 886 
occidentalis, 887 
pennsylvanica, 887 
scelesta, 887 
sulphurea, 887 
Vespamima sequoia, 727 
VesPipe, 878, 884 
VEsPINZ, 884, 885 
VESPOIDEA, 779, 877 
rene borealis, 886 
consobrina, 88 87 
diabolica, 885 
fernaldi, 885, 887 
germanica, 887 
anfernalis, 887 
maculata, 886 
marginata, 886 
occidentalis, 887 
pennsylvanica, 887 
scelesta, 887 
sulphurea, 887 
Villa (see Anthrax) 
Vinegarones, 13 
Violet aphis, 255 
sawfly, 762 
Veron 780, 784 
Virginia tiger moth, 676 
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Vitula serratilineella, 710 
Volucella avida, 571 
esuriens, 571 
fasciata, 571 
marginatum, 571 
mexicana, 571 
Virilletta decorata, 434 
Vulture, King, 137 


Walnut aphis, 232, 233, 263, 423 
blister mite, 47 
girdler, 710 
scale, 315 
spanworm, 700 
tingid, 353 
Walkingstick, means, 108 
Colorado, 1 
Mesilla, ioe 
northern, 108 
truncate, 108 
twig-like, 106 
Velie’s, 108 
Walkingsticks, 51, 52, 106 
Walrus, Pacific, 198 
Walshia amorphella, 714 
Warble, ox, 577 
Warbler, California yellow, 130, 137 
lutescent, 137 
Townsend, 136 
Wasp, blue mud, 873 
giant sand, 580 
mud dauber, steel blue, 873 
yellow and black, 875 
Wasps, 51, et He 110, 207, 522, 554, 574 
bembicid, 8 
bembicine, a6 
colonial, 870 
crabronid, 872 
cuckoo, 869 
dryinid, 878 
fig, 815 
gold, 869 
hornets, 884 
masarid, 889 
mud daubers, 872 
mutillid, 881 
per, 888 
Deni pheedonrds 876 
pointed-tailed, 851 
polistes, 885, 887 
ruby, 869 
scoliid, 880 
social, "522, 884 
solitar , 522, 870, 876 
pre au 870 


threed-wa waisted, 871, 872 
wood, 770 
yellow jackets, 884 
Water aphis, 246 
lily aphis, 247 
Wax scale, Florida, 292 
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irregular, 292 
Japanese, 291 
Mexican, 291 
oak, 301 
Waxwing, cedar, 136 
Waxworm, 707 
Weasel, 131, 628 
Webworm, alfalfa, 706 
fall, 677 
spotless, 678 
garden, 705 
imported ce 704 
sugar beet, 7 
Weevil (see Tctho, Snout Beetle, Curculio) 
acorn, California, 601 
grizzly, 501 
mottled, 500 
adaleres, 490 
alfalfa, 33, 388, 421, 495, 496 
amicable, "48 
apion, deer weed, 490 
apple tree, bronze, 499 
apricot leaf, 4 
arrowweed, ‘ieee 603 
artemisia, 494 
avocado seed, 499 
Barber’s fir, 498 


billbug, grass, 508 
tule, 508 


black fruit, 499 
vine, 493 
Burke’s, 498 
cabbage, 505 
cactus, 507 
chestnut, 500 
clover leaf, 495 
lesser, 496 
root borer, 517 
curculio, 494 
cotton, Arizona wild, 501 
curlew, 508 
currant fruit, 502 
cyclamen borer, 493 
deer weed apion, 490 
desert, 496 
dock, ‘498 
Douglas fir, 498 
hylesinus, 518 
fir, Barber’s, 498 
Douglas, 498 
tree destroyer, 512 
Fuller’s rose, 49 i 
granary, 36, 509 
grape seed, wild, 487 
hickory nut, 500 
Jimpson weed, 505 
imbricated, 491 
knotweed, 504 


teat ae i i 


INDEX OF SUBJECTS 1033 


leaf, 498 
_limbate, 487 
lupine, 490 
seed, 499 
oak, live, 489 
scrub, 491 
obscure root, 494 


er, 501 
pine, California, 498 
Colorado, 513 
elegant, 491 
lodgepole, 498 
Monterey, 498 
ribbed, 498 
round-headed, 613 
terminal, 498 ; 
Webb’s, 499 
White, 498, 511 
Yosemite, 499 
plum gouger, 502 
curculio, 506 
potato’ stalk borer, 604 
pruinose, 487 
radish, 503 
ratama, 487 
rice, 36, 509 
rose curculio, 488 
Fuller’s, 491 
scolytid, one-spined, 512 
white pine, California, 611 
shot hole borer, 510 
European, 520 
lesser, 521 
sleepy, 493 
small gray leaf, 494 
smartweed, 504 
spruce, Engelmann, 49 
Sitka, 498 
dolurgus, Sitka, 513 
strawberry, crown, 507 
root, 49 
rough, 494 
sunflower, 506 
thurberia boll, 501 
twig borer, 616 
white bud, 490 
scutellum, 485 
wormwood, 504 
yucca, 508 


Weevils (see Beetles, Curculios, Snout 


Beetles), 51, 53, 369, 488 


pea, 448, 482 
scarred snout, 490 
toothed, 488 ve, 
| Westwoodella subfasciatipennis, 819 
Whalebone, 405 
Wheat aphis, 245 


head armyworm, 685 

joint worm, 848 

midge, 548 

mite, green, 22 

sheath maggot, 612 
worm, 848 

stem maggot, 592, 616 

straw worm, 

thrips, 187 


Whip scorpions, 10 
White ants, 51, 112 


arsenic, 127 (see Sodium arsenite) 
fly, acacia, 331 
ambrosia, 328 
azalea, 327 
barberry, 326 
bear berry, 331 
black, 331 
citrus, 324 
columbine, 326 
corolla, 328 
cottony manzanita, 329 
crown, 325 
deer brush, 328 
Dorsey’s, 331 
elm, 327 
fern, 328 
gelatinous, 325 
glacial, 329 
grape, 330 
greenhouse, 329 
Herbert’s, 331 
Hutching’s, 329 
inconspicuous, 326 
iridescent, 328 
iris, 327 
Kellogg's, 326, 419 
laurel, 331 
madrona, 329 
manzanita, cottony, 329 
Maskell’s, 326 
pruinose, 327 
small, 32 
snowberry, 328 
oes 331 
tanford, 331 
tentacular, 329 ° 
Wellman’s, 331 


Whiteflies, 199, 200, 322, 419 
Whitewash, 395 
Willow aphis, 230, 245, 250 


beetle, five-striped, 476 
flea, 47; 


leaf, 472 
California, 472 
western, 473 

pall mite, 49 

eaf gall sawfly, 767 
psyllid, 221 

sawfly, leaf gall, 767 
tingid, 353 
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Wilsonia (see Dilachnus), 229, 230 
Wilt, vine, 344 
Wine, 434 
Winthemia fumirferana, 584 
quadripustulata, 583 
Wireworm bud, 393 
dry land, 394 
false, 427 
inflated, 394 
potato, 394 
sugar beet, 393 
Wireworms, 376, 392, 462 
false, 427 
Woodchuck, 198 
Woodpecker, 510 
California white headed, 133 
Gairdner, 130 
northern white headed, 133 
Nuttall’s, 1386 
Wool, 127, 404, 433, 484, 751, 752 
Woollen carpets, 99 
goods, 99 
Woolly aphis, apple, 256, 389, 424 
oak, 230 
ground beetle, 433 
Wormwood aphis, 250 
weevil, 504 
Wren, northern cactus, 128, 130 
Vigors, 130, 136 


Xenopsylla cheopis, 627 
Xenylla bacone, 60 
collis, 60 
maritima, 60 
paludis, 60 
Xeranobium desertum, 434 
Xeris morrisom, 773, 796 
spectrum, TT4 
caudata, T74 
Xerophilaspis prosopidis, 425 
Xerophlea viridis, 210 
Xestoleptura crassipes, 453 
XIPHYDRUDA, 760 
Xorides borealis, 795 
californicus, 794 
catomus, 795 
cincticornis, 794 
insularis, T94. 
neoclyti, 795 
occidentalis, T96 
XORIDINI, 779 
XYELIDA, 759 
Xyleborus dispar, 620 
saxesem, 521 
zylographus, 521 
XyLococcIn»H, 270 
X ylococcus, 265 
alnt, 271 
betula, 271 
macrocarpe, 271 
quercus, 271 
Xylocopa arizonensis, 898 


californica, 898 
orpifex, 844, 897 
varipuncta, 898 
XyYLOcoPIDs#, 890, 897 
Xylocrius agassizi, 456 
cribratus, 456 
Xylonomus californicus, 794 
catomus, 795 
cincticornis, T94 
insularis, 794 
modestus, 794 
XYLOPHAGIDA, 552 
XYLORYCTIDH, 660 
Xylota ejuncida, 573 
subfasciata, 574 
Xyloterus bivittatus, 619 
Xylotrechus annosus, 457 
insignis, 457 
nauticus, 457 
obliteratus, 457 
undulatus, 457 
Xystus, 812 
‘bakeri, 812 
brassice, 812 
leguminosa, 812, 828 
xanthopsis, 813 


Yeast cakes, 409 
Yellow bear, 675 
jackets, 885 
scale, 34, 319 
Yersinia solitaria, 111 
sophronica, 111 
Yronomevrips, 658, 660, 743 
Yucca moth, 755 
weevil, 508 


Zabrotes pectoralis, 487 
Zaglyptus kincaidi, 795 
Zagrammosoma centrolineata, 822 
Zarea americana, T69 
Zarhipis piciventris, 387 

riverst, 387 


Zarhopalus corvinus, 819, 833, 837, 842 


sheldoni, 838 
Zebra caterpillar, 685 
Zelleria gracilariella, T44 
ribesella, T44 : 
Zelus socius, 357 
Zenillia affinis, 681 
blanda, 581 
cesar, 581 
chelonie, 581 
confinis, 681 
eudyre, 518 
futilis, 681 
reclinata, 681 
vulgaris, 581 
Zerene eurydice, 637 
Zieraphera dinana, 728 
Zinc chloride, 113 
oxide, 193 
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Zodion, 574 

Zoniagrion exclamationis, 145 

| Zophodia bella, 709 
dilatifasciella, 709 
Jranconiella, 709 

ZoRAPTERA, 51, 52, 53, 54, 120 

Zorapterans, 51, 52, 53, 54, 120 

ZOROTYPIDA, 120 


Zorotypus, 120 
hubbard:, 120 
snydert, 120 
Zotheca (also see Luceria) 
tranquilla, 686, 823 
ZYGHNIDm, 704 
Zygogramma exclamionis, 472 
ZYGOPTERA, 144 
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